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INTRODUCTION 
The Cameo System a s  available on the Univac 1107 Thin-film 
Computer will be described in this report .  Neither the philosophy of 
the sys tem nor its basic s t ructure  have been changed. It i s  still an 
encoder for the Mystic abs t rac t  machine with the only difference oc- 
curr ing in  the machine language generation for the underlying computer. 
A complete l ist ing of the Sleuth 11 program which does the encoding and 
a flow diagram of that program a r e  attached to provide answers to any 
questions that may a r i s e  about e r r o r  recovery, 1/0 operations and 
floating point adjustments. It is not necessary to be familiar with the 
Univac 1107 to use  this system, but the listing and diagram a r e  pro- 
vided for those who a r e  interested in the de ai ls  of the encoding system. 
This paper will be confined to the documentation of information 
necessary  for the compiling and operation of Cameo programs on the 
Univac 1107. 
COMPILER INFORMATION 
Notation 
Cameo Tape-Encoder tape 
Mystic Program-Input program 
Machine Language Program-Resulting program 
E r r o r  Halts-Programmed Cameo stops resulting f rom erroneous 
Bootstrap-Self loading program initiated by Bootstrap button on 
Jumpswitch-One of 15 switches on console which may control 
codes, etc. 
cons ole. 
progr amme d t ransfer  s. 
Unit -Tape Set-up Channel 
Cameo Tape 2 0 
Mystic P rogram 2 1 
Blank (for machine language program) 2 2 
2 
Channel Unit 
Card Set-up 
Console Set-up 
~~ 
Jump Switch 
15 
15 
14 
14 
13 
13 
12 
12 
11 
11 
10 
10 
Disposition 
off 
on 
off 
on 
off 
on 
off 
on 
off 
on 
off 
0 11 
12 0 
(Card Reader)  
I n t e r m  etation 
Mystic P r o g r a m  on tape. 
Mystic P rogram on cards .  
Encode and execute Mystic program. 
Encode Mystic program and wri te  
machine language on Uniservo 2-2.  
Leave 2-1 in position af ter  reading. 
Rewind 2-1 af ter  reading. 
Halt i f  coding e r r o r  detected. Type 
out e r r o r  on console. 
Type out e r r o r  on console. 
tinue encoding. 
Clear  c o r e  memory before encoding 
begins. 
Do not c lear  co re  memory  before 
encoding. 
Execute the generated machine 
language program immediately 
af ter  encoding. 
Halt for type in af ter  encoding is 
complete. 
Con- 
Cons ol e Di s po s it ion 
Clear Computer 
Master Clear  
Clear 1/0 channels 2 thru 15 
Bootstrap f rom 2-0  
Halts for Jump Switch 12 (Detailed explanation follows) 
1. Servo E r r o r  
2. Address Too Large  
3. Illegal Operation 
4. Too Many Q ' s  
5. Core Memory Exhausted 
6. EOF on Mystic Tape 
7. Interlock CC 
3 
The e r r o r  stops l is ted above are printed on the console typewriter 
Each type out includes the line number of the a t  the time of the e r r o r .  
Mystic command found to be erroneous. 
1. 
2. 
3 .  
4. 
Servo E r r o r  
Line xxxxxxlo 
(a )  Mystic tape is bad. 
NOTE: This stop may also occur during execution of the 
compiled program, in which case  it means the data 
tape being handled is bad. 
(b) Uniservo trouble. 
Switch units and t r y  again. If no success ,  call  C.E. 
Address Too Large  
Line xxxxxx 
One of the addresses  in the Mystic command being compiled 
is l a r g e r  than the available co re  storage references.  C T s x d l y  
occurs  due to failure of p rogrammer  to u se  a Q command. 
Illegal Command 
Line X X X X X X ~ ~  
A command not in the CAMEO repertoire  has  been used. 
Too Many Q ' s  
Line xxxxxxlo 
More than 125 entr ies  have been made in one Q table. 
4 
5. Core Memory Exhausted 
Line xxxxxx 
The amount of machine language generated exceeds 32,000 
instructions. 
6. EOF on Mystic Tape 
Line xxxxxxl 
The t ransfer  c a r d  o r  dot c a r d  i s  missing f rom the end of the 
Mystic P r o g r a m  tape. 
7. Interlock CC 
An interlock has  occurred  on channel CC. If channel is a 
uniservo, the operator  must  c o r r e c t  the situation manually and 
the program should be s ta r ted  f r o m  the beginning. If the channel 
is  the c a r d  r eade r ,  the operator  should r e s e t  the c a r d  r eade r  and 
type in = RES and the program will r e s t a r t  itself. 
NOTE: This Stop i s  not contingent upon jump switch 12. -
PROGRAM SET U P  AND OPERATING INSTRUCTIONS 
Program Set Up 
(a)  Machine language program tape 
(for production run o r  check 
run on debugged program)  
(b) Cameo tape 
Mystic program tape ( i f  any) 
Mystic program deck ( i f  any) 
2 - 0  
2 - 0  
2 - 1  
12  - 0 
(Card Reader)  
5 
Data Set UP 
Mystic Reference 
TA 
TB 
TC 
TD 
T E  
T F  
TG 
TH 
TI  
PA 
CA (Punch) 
CA (Read) 
Console Operation 
110 7 Channel and Unit 
3 - 0  
4 - 0  
3 - 1  
4 - 1  
3 - 2  
3 - 3  
3 - 4  
3 - 5  
2 - 4  
P r in t e r  13 - 0 
4 - 3  
Card  Reader 12 - 0 
Master  c l ea r  
Computer c lear  
Clear  1/0 channels 2 thru 15 
Set up to bootstrap f rom channel 2 unit 0 
Push bootstrap button to begin operation 
Use typewriter for any interrupts o r  t ransfers  a t  halts. 
Typewriter Operating Instructions ) 
(See 
TYPEWRITER OPERATING INSTRUCTIONS 
The typewriter is available for program interrupt  during execution 
and fo r  obtaining dumps after normal  stops o r  e r r o r  halts. 
Jump switch 10 is used to halt a program during execution i f  a 
message  is to be sent. Fai lure  to send a message a f t e r  interrupting 
the program forces  a typeout of IDLE, and the computer is forced onto 
a loop. 
message.  
The program may be resumed at any t ime by sending the RES 
Jump switch 10 must  be off when this is done. 
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AVAILABLE TYPEWRITER MESSAGES 
RES 
Resume operation of program at instruction waiting to be ex- 
ecuted when interrupt occur red.  
EOFbCUU 
Write a n  EOF on unit UU of Channel C. 
TRAbxxxxxx8 
Each typed message mus t  be followed by turning off jump switch 
10 and hitting the r e tu rn  key. Otherwise the computer s i t s  in  a 
loop. 
The TRA should be used to obtain Memory Dumps after a normal  
completion o r  an  e r r o r  halt. 
AVAILABLE TYPEOUTS 
(1) ENDxxxxx PATHFINDER READS xxxxx 
Any stop, normal  o r  e r r o r ,  causes  the above typeout. This 
typed message should be returned,  along with any other typeouts 
and the resul ts  of the run, to the programmer.  
1107 - 7094 REFERENCES 
F o r  ease  in t ransfer  of run set-up f rom the 7094 to the 1107, the 
following references a r e  provided: 
(1)  Tapes 
Mvstic Reference 
TA 
TB 
TC 
TD 
TE 
7 
7094 
B1 
c 1  
B2 
c2 
B3 
1107 
3 - 0  
4 - 0  
3 - 1  
4 - 1  
3 - 2  
Mystic Reference 
T F  
TG 
TH 
TI 
( 2 )  Switch Settings 
7094 
40 
30 
20 
10 
04 
7094 
B4 
B5 
B6 
A5 
A1 
A2 
A3 
1107 -
15 
14 
13 
12 
11 
1107 
3 - 3  
3 - 4  
3 - 5  
2 - 4  
2 - 0  
2 - 1  
2 - 2  
8 
Appendix I 
Flow Diagrams 
9 
Enable all I/O 
Unlock all of core 
START interrupts 
no Load Machine 
z LanguageRogran . > 
WI 2-2 
Starling location 
of program 
-XR 1 
Call BlOl is 
SW1S:ON (Set foc card input) 
Set for tape input 0 8 1 -0CIND 
10 
Test interrupt 
Bootstrap location for 
Interrupt status word 
3 
Interlock on 2-0 Delay 
V 
Restore interrupt 
I oca t ions 
Error has occurred in 
reading 2-0. 
Backspace and reread 2-0. 
Enable a l l  interrupts Q 
11 
0-OCIND 
Set CSlG fw execution 
on Rewind Mystic 
ProgramTape 
(2-1) 
A SWITCH 
WRTA3 
Set signal in Bootstrap 
area fw system load 
Write out Bootstrap 
Write machine language 
pogram on 2-2 
SySnO 
Test Jump Swt. 1-6 for 
system number of program 
to be read from 2-0 
Delay 
Loop if 2-2 write fails M 
2-2 is interlocked 
12 
SWTCH 0 
XR1 -PFNDR 0 0-i I STOP 
Jump ON 
Key 10 
Set XR 12 
Pick up 
ARGl with 12 
I I 
ARG1-L t 3 
I 
ARG2-L t 2 
ARGs-L t 1 
Exit to 0 L t X R 1  
Decode transfer 
location 
- 0 P  
I 
OP-XR1 
Convert to 
floating p t  
-PFNDER 
1 3  
Store X +XP 
Store OP-PRVOP 
V 
Jump to ALDT 
14 
Call OTB for 
decoding command 
A 
4 r.; 
Call OTK for 
decoding command 
A 
Error 
Address 
large 
Q -Q counter 1 AC26-Key I 
-1-9 table 
15 
OPA 
~ 
Call OTA for 
decoding 
Pick up inst. to test parity of 
floating add to avoid ZERO 
with characteristic 
Pick up 
store zero inst. 
1 Add X address to [SA 261 inst. 
NOTE: Same flow for OPS with [FS 2 6 1  in place of [FA 2 6 1  
16 
OTB 
Call PC lD  with 
format words to 
decode X address 
only 
Call DCD with 
17 
w c  
Call OTC 
fa Decoding 
1 
A d d Y t o  
[LA 26.01 
Imt 
Add Z to 
lnst 
[w 1,ol 
AddXb 
[TLE 26,ol 
Pick up  [J Switch] 
Add x to 
"B 
Plck up 
[J Switch] 
18 
OP D F D  = Floating Divide 
Call OTA for 
decoding 
Add Y address to 
[LA 261 inst. r 
Add Z address tn 1 [FD 261 inst. I 
Pick up [ N O P I  
for delay 
NOTE: Same flow for OPM with [FM 261 in place of [ F D  261 
19 
OP F 
1 
Call OTA for 
decoding 
Pick up 
[SU SUBR] 
Compute [ x - Y I  
and convert to 
floating pt. 
Compute [ Z - Y I  
and convert to 
floating pt. 
20 
OP G OP H 
Call OTA for 
decoding 
Add Z to 
inst. 
[LA 12, 0 1  
Pick up 
[FA 12, CH 2661 
inst. 
Pick up 
[NOPI  
Add Y to 
inst. 
[LA 12, 0 1  
Add X to 
[SA 121 
inst. 
Call OTA for 
decoding 
Add Y to 
inst. 
[LA 1 2 , o l  
Pick up 
[FA 12, CH 2661 
inst. 
Pick up 
[NOPI  
Add Z to 
inst. 
[LA i 2 , o I  
Add X to 
[SA 12 .01  
inst. 
2 1  
Pickup SL II iab. 
IM alliq - IM calli sapnce 
22 
OPT 
Go to OTT, PClD and decode 
title, store zeros in TTL. 
Check to see if all TTL  
has been 0. 
Shift o l f  1 chaiacter from title 
exlensim and add to 3 character 
L _ _ _  mm~#ll .buii iiile leCOlO 
each word in extmsicn by I 
set up X R 8  
MOVf 
Check loi end of title and 
make negative the last void 
in the title record 
OPT 3 and OPT 4 bath will 
float the title rKcid and 
tart for odd pliihl. OPT 3 
entry handles minus. 
e Test lor title extmslm again 
23 
d x. Y in 
Go TO $ LOC 
cp, 
Q 
Fl mlw In 
Q 
1=i 
Q 
r - - l  
24 
IVC 
Init ialize- Va lue 
Floating point 
Conversion routine 
-
OR Z to characteristic of 233 
and floating add zero to i t  
4 A C 2 6  
1 
4 
W t(-8)+AC12 
- - Floating divide 
10 (AC 12-1) 
AC26 by 
-AC 12-AC 12 
AC26 * 10 (AC 12-1) 
-AC 26 +AC 26 a 
AC26:-0 L 
25 
SOtC WEF lnst in GWV 
word fM Chsnnel 3. 
Execute WEF 
2-xm3 
Q <>. to R n i n d  
Store REW lnst in Gwv 
Word for Charnel 3. 
Execute REW 
2 - XR23 
Watt for interrupt 
Q 
1 
Store Write Decimal Inst in 
GWV WMd and Set-Up 
1:0 Statmfnnls FM 1 Chanml3. 1 
set-up Guard 
LFC4. LOC4 inb I/O Buffet 
Areas for Write. 
writing 
2-XfiZ4 
Wait for intettupl 
Reset Bffer 
Signal 
Stm WEF lnst in GWV 
Wotd for Chuncl4. 
Execute WEF 
2-XR24  
Wait fa intenupt 
27 
Convert word to fixed 
point ps i t ive  intear 
and stole in cell 
INP. Set UPDl  to 
jump to NUM I 
Oivids INP by tm to the 
n4h w e  Stae guotimt - WRD, raaindsr 
Lookup WRD-HI item in 
BCD table 
to s a d  itsm to 
Cunwft word to fixed 
p i n t  ps i t ive integer 
and store in cell 
INP Set UPDl  to 
lump to ALFl 
iNP -AC (016) 
0-AC (015) 
Divide iNP by ten to the 
2n-th power. Stue quotient 
-WRD, remainder 
-INP. 
Wrd-022 Lwkup WRD-th 
item in BCO table. 
Item-023 
0-c) 
Increase character number 
by me and reduce 
mcdulosix. 
(PI Incruse wd numbcr 
earlier) 
26 
1 -NTRSG 
1-AofXR4 r l t1, -29-XR11 
1 Title lad 
-Title Regtskf 
AC 25: -0 0-ACZS 
I AC25-TtIle R q .  0-AC25 
AC 25 -Title Reg. I1  F 
28 
OTA 
1 
- 1 , 2 * X R 1 0  
Call PC lD  with format 
words for decoding 
X, Y and Z 
> 
X, 10 -AC26  LJ 
E 3  A C 2 6 - X ,  10 
2 9  
OT L 
Set up return address 
to calling sequence 
Format word set up 
for OPL. 
I 
30 
OTT 
Cal l  PC lD  wi th  format 
words for T I T L E  
words decoding 
Pu l l  off  T command 
from 1st decoded 
word. 
I 
Set t i t l e  data 
O T  Amp 
Cal l  PC lD  wi th  format 
words for decoding continuation 
T i t l e .  Output of 
P C I D - T T L  t 18 
Set a l l  decoded TTL t 18 
data to posit ive. 
31 
LOC. DCD 
Stae ( A C h  intD LOC L. 
U@te LOC L by me. r- AC-L. 
NW-ID. 
WOQ : 0 
32 
ALDT 
START 
Guard : 0 
Pick up the counter 
and set XRS c';-l> sw1.0 
1 -Guard a 
Set up channel and 
unit for read. 
Set up L'O instr. 0 
TS16:O +: 
Execute remote 
first read 
Wait on interrupt 
0-TSIG 
3 3  
r - 5  Move data lor 
buffered read. 
0-IRCD, 2 
Execute remote 
buffered read 
Wait on interrupt. Q 
Set arguments for 
PClD call at 
LDC3A 
Read 1 card - ICRD 
0-CSIG 
D-RCRDE 
(Wc4ung slorap 
!o: ?C!O’ 
c 
One word of card 
image-CID6 
1, 0 - X R I I  
@--{ 
H i g h  order 6 b i k  of 
ClD6-AC 
Add AC to T B L l C  for 
table I& up inst 
(AC t TBL3C)-AC 
output image 
C a l l m t o  send item to X R 1 l : S  
X R 1 : l l  
CID 
2A 
+-- 
Read 1 card 
-ICRD 
<tc; 0CIND:O 
Update arguments 
a + L D C 3 A  
ALDC E X I T  
34 
Q 
Set return from 
CID 3 - C I D 4  
O-AC024 
Execute CID 5 
O-AC025 
V 
Add the shif ted character 
to word identi f ied by 
?!Kd numbc; 
Shift  character to be 
inserted s i x  times the 
character number 
NOTE: OCIND = 1, during compilation 
= 0, during execution 
35  
PCID-PERIPHERAL CARD IMAGE DECODER 
> 
Y 
Slue 0 tn CWL 
Pick Up L a a h m  of Sta- 
a@ fu htplt of PClO 
IA 014. 0. 3 
Set Up Re4 Addmr and 
stm out 
NOTE: This IS to 
fM oU@Jt. 
1 -%NE (cell fa slgn of 
PtCk Up N m: Go lo Bor 
-l-Right.”alf of NE 
Pick Up KE 
1 
WE-XRl1  NUYE3 
NUME 1 0 
PICk up : .3“1 km 
RCRDE -INP (me wtpll 
recad Of 20 m d s )  
Set XR2 to -1, 6. to 
Pick Up each 6 Bit 
Character 
0-Acc 017 
H i g h  6 Bits ban INP - 
ACC 016 
SZ016 
-..)> 016: 020 
36 
o+ 016:9 
016 > 9 
Add AC to W --W 
NUME o+ X R I . 1  
to RARE 
p, Set sign 01 AC to sign 01 ii, 
SGNE:O NUME 
Store (016) negatively in 9 
0 
Store AC in address made 
UP in PClD 1. 
Shift right 6 because one 
bit indicated 
X R l l >  N E  
Pick u p  1st 2 bits of 1st 
6 bit character. 
Test for PDS or NEG 
+) X R 1 1 : I  
37 
PCFLTE 
LDadXRl l  W I t h o u t p f l  
sddrrrs. Make WE a float- 
m g  Wnt wad ad stm - 
g N E - I R l I  
I oi* *.2 L 
"Y  ,>G 
RCRDE-INP -1.6-XR2 
Psk-up hi& 6 bib d 
INPE-AC 
Add AC lo labk &ddress 0 
of a l w i c  data table lo 
fm addnn d wad in 
TBLE. 
Pick up rad hm TBLE 
and add lo WE 
lo RIRE 
0CIND:D 
O+ 
0 
StDn w a d  WE)-addrerr 
l a d  in PClD I 
0 EUMPE 
38  
NE -XR 11 g 
One word from RCRDE 
-INPE - 1 . 6 - X R 2  
.1 
Load 6 bits of INP-AC 
3 9  
BUMPE 0 
Increment addresses formed 
in PCIDE 1 by 1 and store 
in NUMEF and ALFE 5. 
Pickup ERIND. Shift left 
m e  and restore-ERIND. 
i 
0 
Add 1 to ERIND-ERIND 0 
XR 11 -DRXE 
FLDNOE -XR 1 
XR1:O 
CWL -AC 
h V 8  f M m t  W& 
into temp stuage. increase 
fowt word number by three. 
Add -1 to CWL 
Temp 1 -AC(014) 
Extract left-most four b i b  
ofTemplfor field size NE. 
O-AC(015) 
1 
Shift Temp 1 and Temp 2 
right (4) places, nerge and 
save 
I 
1 
Extract left.nost 2 bits of 
Temp 3 for field type KE 
Shift Temp 3 2 places and 
save 
ORXEI-1 
-($-o PCID2 
1 
ALFE 1 
Store Return in 17 -0 of 
RARE 
XR 1 -0RREC 
DRREC -AC(021) 
AC : 20 -2 
TBLE referred to here i s  a table of Yalws which are the Mystic 
Alphabetic codes 
NE = number of columns to precess 
KE = kind of data (A F, N. S) 
WE = accumulator for output data W M ~ .  
RCROE i s  a 2C-w~d table stored by L calling sequence to 
this routine. 
40 
PClE 
START 
Set up return to main 
routineand store in-RAR 
set refs in SGN,NUM and 
ALF  to 1st word of input. 
Store left half of 
Clear image (RCRDF) foi 
words stored out. 
Zero -character number, 
~ u i d  numoer, and I field number 
Go to DR 
(LMJ 11, DR) c: 
N-AC-N t 1, 
- N  . N - X R l I  
K-AC. 
Add AC and (-1, -1) 
o+ AC: 3 
I 
AC:2 
SGN 
Load first word of input. 
Zero -AC (023) 
N C ~ S  E?! 
Convert word to fixed 
point positive integer and 
,tore in  cell INP. Set UPD 
to lump lo  NUM 1. 
I 
41 
0 PCIEB 
h i t  to win 6 
0 c 
XR 1 -DRX 1 
XR 11 -DRX 
FLDWD-XR1 
I' 
TCB-AC 
TEMPI -AC(014) 
0 -AC (015) 
hbact left-t four 
bib d TEMPI  fa 
field size NE. 
X R 1  -FLDNO 
D R X 1 - X R I  
X R I I - C I R X + l  
XR3-CIRX 
CNO-XR 11 
0-024 
1 
shin chractm to bs 
inserted by sia tilass 
the w e n t  character no. 
Add the shiftad chmacter 
to tk word identified by 
tk current wwd nu&r 
I 
42 
START 0 
O-(O). Load ARGS for 
PClD - A 4 .  Store X:M 
-PCID. Initialize XRs and 
ACs. Set jump to correct I subroutine. I 
Jump to which channel? 
Initialize guard and mode. 
Store channel 2 I/O 
:n:! i:l aiec.:wn dleds. 
X-GWVI 
Y -Count. 
Test for BSR 
Count MAG -A4 
Unit-BSR. 
Store EISR inst 
i n  GWV word lor 
Channel 2. 
txecute BSR, wait for interrupt 
Store BSF inst 
in GWV wold for 
Channel 2. 
& Execute BSF. wait for interrupt 
Reset buffer signal Q 
* (t, 
Execute BSR. wait for interrupt 
.;hx) TEP:16 
*LC4 and LC3 wi l l  follow the same line of (low. The difference is in the Channel Selected. 
4 3  
Set up LIC, LFC. JIC 
and GWVAwMd for 
another load instr. 
TSIGA:o c>cj 
sz-TSIGA. 211 011 
FLZ-ACC (l&o) 
-(-(OlmY)-XERF)) 
-TSIGA. 2. 010. 
ER OUT 8 
LOalllW3berdncorb, 
t o b e d u d d i n t o  
RCRDE. 
Delay until intsrrupl 
meceimd. 
XR4-WRTX4 
AwNSSdltml, 
area for daodd 
wcfds-LDTU t1 I Cwnt-AC 
Reduce X R 4  by 3 to pickup 
Saw fMMt Wl&. 
44 
PRYNT 
(Y) - Count 
CUlA word - WRTXS 
..:c;.-.=’ NTRSG: 0 
X R I  - WRTX4 
Set Up Format Table 
 or Title Format 
Words 
Cwnt - AC Set 
L o c a l i ~  of Storage Area. 
0 - NTRSE 
RCROF (20 Words) 
TRCRO. (+) Reslofe 
0 - 034 
WRTXS -AC 
Word to Control Fofmat 
WO Table Setup. 
- (FL3)-  
OlWWO - 1 XERF.0- 1 
TSISA, 2,013 
ALPH 1 0 
Sets Jump To 
Correct Subroutine For 
Channels 
h 
Y 
set UP 
Guard 
Store Channel 
2 LFCZ, LOCZ 
Into I10 Ready 
Buffer For Write. 
Store BSR lnst In 
GWV Word For 
Channel 2. 
1 
1 
Execute BSR 
Wait For Interrupt. 
Reset Buffer Signal 
I 
45 
0 
Reset Buffer 
Signal 
c”i. Write End M f i le? 
Sbm WEF inst in 
GWV Word for CH 2 
Execute WEF. Wait for 
lntmupt 
Reset Buffu 
Signal 
Store Write Decimal 
lnst in GWV Wovl 
Set Up Guard 
StDre Channel 3 
LFC3, LOC3 into I/O Buffer 
Areas C Write 
r - l  Store BSR lnst in  GWV 
Execute BSR 
2 - XR23 
Reset Buffw 
Signal 
46 
+ To Rewind 
Store REW Inst in 
GWV Word 101 
Execute REW 
2 - XR24 
Butte! 
Signal 
0 
Store Write Decimal 
instruction In GW'f 
Word and Setup I/O 
Statements tor Channel 4 
WRT2A 
XR4- WRTX4. 
Addiess of Last Encoded 
Word- WRTZA + 1 
I I 
1 I 
1 
Load I Bit and Add l o  
WRT 3C - WRT 3C. 
I 
1.0 - XR3 
Buff - XR4 
Encoded Tit le Record i s  
Checked for a Zero or Blank 
and the Corresponding Dclal 
Representalive IS Inserted 
WRT3C 
RCRDF - TRCRO 
Execute I10 INST or S 
Previously Setup. 
Float and Add NegFL l  with 
AC i16,0). WRTX4- 4 
Add 034 - 034. 
ANX4B 
Increment XR4 by -3. 
47 
0 - PRUG I cx, TSIWO 
FLPT 3 Sad in 
LOCAT 0 
Jump H a t .  This Lattim 
Will Be sct Fa Exit. 
Set Up Houselrqhg 
FW Search RTE 
Search TBL3C fa Ewivslmt 
Char. and Set XRS to Mdr. 
Ston Encmkd lab latD h.Lin 
Print mtff. 
Initiate and Execute GnCm R m t a  
Ifl lnsk Writ fa intawpt 
AC:OIO Ol 
A l l a  All IntefNpts ad 
Jump to XI0 + 5 
& A l l a  All lntmupts 
48 
0 -Zero. X and Y into 
GWV Words and Complement 
Routine. 
Manufacture and Execute Jump 
to 1/0 for Channel 
z 
CH 3 
Word and Set Up I/O INST. 
- 
z Write EOF 
Rewind Tape 
Pick Up Function Words etc., 
and store in XlOP 
(for write binary). 
49 
Complement all Negative #'s 
to be Written 
Execute XIOP. 
Recomplement & Store #Is. 
NOTE: pC4 & PC3 are identical to PC2 except 
for necessary differences in Channel 
references. 
x = Location of data wads 
y =Il& d data wads 
0-Relative Zao 
Pick up ad store 
NOTE: LB3 and LE4 are identical to LB2 exwpt 
*re chanel references are necessary. 
PI& up chanel hola 
cuiArordvldcaplte 
J t o V O R a ~ t . f o ~  
mat chael 
O-YOB 
LoadI6and105 +1 
n M  Input and Function 
words for chanAel2 
XB1 
Execute Instructions 
for Red Bin. H. D. 
Store - 2  - Zero 
(Back Space 
Complement 
All Negatie 
# s  Rsd In 
50 
Interrupt 
Entrance 
Store P, Channel, 
Unit, Input Address 
b Mode 
Disable All 
Interrupts 
Set Up Interrupt 
for Alternate 
Entrance. Repeat 
Input Operation 
@+!- 
set up 
Resume to 
Repeat I/O 
Operation. 
Type Message 
to Operator 
Wait for 
Operator 
to Resume c Program 
51 
1 Block .;
52 
CAMEO FOR UNIVAC 1107 
SLEUTH IX LISTING 
53 
CAMEO FOR UNIVAC 1107 
SLEUTH II LISTING 
B O O T  A A C  I 
A A I J  
E E Q U  
B D O T B  LL 
A A C  I 
L X  
Nt3P 
sz 
J # G I  
L4  
J P  
LA 
LMJ 
L A  
LA 
J K  
L A  
L A  
S A  
s a  
L A  
S A  
J 
R D I O  L 4  
S A  
L 4  
S A  
sz 
J K  
LA 
J 
L F C  
L X  
J 
L A  
L A  
L M J  
T E  
J 
S E T U P  L A  
S A  
L X  
J 
LA 
s x  
S A  
L A  
S A  
s z  
L A  
L A  
L C J  
J K  
La 
L D S Y S  LWJ 
W R T A 3  S L J  
S T A L L  
0 
01 70 360 
1 9  RBCCH- f 
l l i J + 4  
S Y S C I ) + l - E ,  1 
I* 5-2 
19 ,SYSC) -E  
19 v L O S Y  S-E 
1 2 r G W C Y ’ r , 3 1 6  
1 3 r G W V L 3 ,  9 3 1 6  
2,8101 
1 9 t C R D 6  
2 0 1 O l r  r 3 1 7  
1 5 * 5 + 3 - 5  
19 ,CRDZ 
20909 9 31 7 
1 9 r C R D T  
2 0 , S W l  
19, I N T W 4  
1 9 . 1 2 - E  
19, I Y T W 3  
1 9 ~ 1 2 - E  
1 9 9  1 r r O l 6  
1 9 , C S I G  
CLEAR 
OCINI )  
13, $+3 
1,OP 
SWTCH 
2 9  GA2RW- E 
l * O P  
SWTCH 
2 * SY SNO 
1 2 r G W S Y S , * 3 1 6  
1 3 r C W V L 3 s r 0 1 6  
2 r R I O 1  
199 S Y S C 3 - E  
L D S Y  S+ 1- E 
19, INTW3 
1 9 r I 2 - E  
1,XSW 
SWTCH 
PAUSE 
19 OUE 
1, xsw 
19, I O D R  
1 9 r J B T 1  
19, 130 
1 2 1 A 3 G W J 9  9016 
1 3 r G W S B T  t v 016 
2 r B I 0 3  
SYSCD-E 
L O A D I N G  S Y S T E M  FIR C U M P I L t k  
CARD OR T A P E  I N P U l  
54 
I SY SNO 
BOOT I 
I NT 
I O 1  
I 0 3  
E L A Y  
SWOK 
L M J  
LA 
LA 
LMJ 
SI 
L A  
JK 
AA 
S S L  
JK 
A A  
S S L  
JK 
A A  
s SL 
J K  
A A  
SSL 
JK 
A A  
S S L  
JK 
A A  
SA 
J 
D I C  
DOC 
L A  
SSL 
T N E  
J 
TN E 
J 
LA 
T Z  
LA 
S A  
LA 
S A  
A A I J  
L t C  
W 
LA 
SA 
A A I J  
12 
J 
L I C  
L F C  
W 
L F C  
NUP 
LOC 
W 
D I C  
DOC 
JK 
J 
A A I  J 
LA 
S A  
A A I  J 
-RES 
HJ 
2, SY S Y O  
12,A3GWJ1,016 
13,GWSYS v ~ ' 3 1 6  
2,6103 
SETUP-E 
19  
20 ,040vr  0 1 7  
6, 1+2-E 
19920 
20.1 
5 ,  S+2-E 
1 9 t 2 0  
2 0 , l  
4,1+2-E 
19.23 
2 0 , l  
3*6+2-E 
1 9 - 2 0  
2 0 , l  
2, S+2-E 
1 9 ~ 2 0  
2 0 , l  
1, f + Z - f  
19120 
1 9 v S Y S C 3 - E  
0,2 
2 
L 
2192311,015 
21,2 
2 1 , 0 13  , 9 +3 1 6  
BSWOK 
2 1 , 0 1 7 , ~  016  
DELAY 
2 1  1 * t 31 6 
I OOR 
2194, ,016 
21rRSPB4 , , 3 1  
21,BJINT 
21,0202 
s+ 1 
2 (GWVB S 
2 1  9 J A T l  
21,0202 
f+ 1 
IOOR 
6103 
2,0912 
2,0913 
2,0,12 
2,0913 
2 
2 
99 $+2 
DELAY 
WRTA3+1 
21, J R T l  
21,0232 
0 ,  2 
8001+123 -$-E 
55 
2 
BCCM 
BCTF 
BKEY 
WCMP 
w PC2 
USYS 
WSBT 
UVLD 
DTBH 
3GWV 
WR TBH 
GWVBS 
BS PBH 
GA2RU 
A2RWD 
B J  I N T  
J B T l  
J C  
IOOR 
XSW 
SY SCD 
st 0 )  
XE RF 
FREX 
PF NOR 
UD J 
BS PK 
MODEX 
I B I T  
I Y TWD 
stux n 
A t  I 
SZ G 
L F  C 
L M J  
LMJ 
L H J  
RES 
L H J  
J 
+ 3  
LMJ 
RES 
A A I J  
RES 
L H J  
RES 
s z  
LMJ 
LMJ 
RES 
5, BOOT I - E  
5 9 NTCH3 
59 NTCH4 
7 
59 CRDNT 
PRLCK 
7,MFAIL 
2 
BODTR 
46 
7rOPERR 
3 
2 6  
7rOVER 
7rDVCK 
BOOT+201 -$-E 
- 1 , 6 5 3 1 1  
-1 9 127 
+ 3 , 3  
+ 3 0 3 7 7 7 7 1 7 3 0 0 0  
+65535-CLEAR,C,EAR+l 
+ 6 5 5 3 5 r 0  
+224 ,  f 
+ l *LDTBH-E  
+ 1, WRTBH-E 
+ 3 5 2 0 3 0 0 0 0 0 0 0 1  
+ 3  1 2 0  jOOOOO004 
+G 3~0O30000000 
+ 1, BSPBH-E 
1 * A2RWD-E 
+3 2 3 0  3'10000002 
J J INT-E  
LMJ 5, BOOT I - E  
J C 
+a 
+ 0 
RES 800T+222-$-E 
-1 
RES 0 1 7 0 0 0 0  
EQU 02460 
EQU 0 
+3 
+1 
+ 3 7 4 2 0 0 0  
+ J  
RES 3 
+ I )  
+ 3 r  0400000 
L H J  5rNTCHZ 
LWJ 5vNTCH3 
L H J  5 r N T t H 4  
AC I 2 
A C  I 3 
AC I 4 
sz GUARD, 9 3 10 
sz  GUARD, , 3 1 1  
Si! GUARD, 9 3 12 
LFC 2tGWBSP 
LFC 3rGWBSP 
LFC 4rGWBSP 
LFC 2,GWBSP 
L F C  3rGWBSP 
LFC 4rGWBSP 
56 
e s p  +0300'~30000000 
BSPF + J  
S K P I T  +3150037777777 
SKPF + J  
GWBSP + i l l t B S P F  
GW S K P  + 3 1 SKPF 
JALT J A L T I J  
J4  J A 
JB J B 
C R 2 2  +O 
C U I A T  FORM 6,12118 
C U I A  C U I A T  3 1  1 9  I R C I A  
C U I A T  4 r l r I R C > H  
C U I A T  3921 I R C 3 C  
C U I A T  4 , 2 , I R C l D  
C l J I A T  3 s 4 * I R C l E  
C U I A T  390109 I X C D F  
C U I A T  3,020, I X C D G  
C U I A T  3t040rIXCDH 
C U I A T  2 9 0 2 9 ,  I X C D I  
C I J I A T  2,043, I X C D  
C U I A T  4 , 4 9 0 P R I N  
C U I A T  4 , 0 1 0 * 0 3 A R D  
+ 3 
I R C D  R E S  20 
I R C D A  RES 20 
I R C D B  RES 20  
I R C D C  RES 20 
I R C D D  RES 20 
I R C D E  RES 20 
I R C D F  RES 20 
I R C D G  R E S  20 
I R C D H  R E S  20 
I R C D I  RES 20 
I C R D  RES 20 
O P R I N  R E S  20  
+ ~ 3 5 0 5 0 5 0 5 O 5 3 5  
+ 20b050505Q505 
OCARD R E S  20 
TCARD R E S  20 
TRCRD R E S  20 
C S I G  + d 1  
T S I G  + 3 , 9 v l r O 1 0 1 1  
T S  I G A  +O, 5 s 0, J 90 P 1 
T S I G B  + O r 5 r f ) , . 3 , O r l  
T S I G C  + O i 2 , 0 t ~ ~ r O i l  
T S I G D  + O , l , O ,  I r O i l  
T S  I G E  +Ot '3, O t 3  PO, 1 
T S I G F  +O,  >,9, I 9 0 9 1  
T S I G G  + O v 3 , 0 * 3 , 0 * 1  
T S I G H  + O s U v 9 , 3 , 0 , 1  
T S I G J  +Os I t 9 9  J v O q l  
T S I G K  +5*39310,0, 1 
T S I G L  + g , O v 3 ~ 0 , 0 1 1  
T S l G I  +O,d,d,  j ,O , l  
COUNT +O 
NTRSG + 1  
F L 1  +1.0 
FL2 +2.0 
FL 3 + 3 . 0  
L I C C  L I C  2 9 GWV4 
L I C 2  L I C  2 9 G r l V l  
L I C 3  L I C  3 r G W V 2  
L I C 4  C I C  4,c Iwv3 
B1 = 3.0 
C l  = 493 
62 = 3 9 1  
c2 = 4 , l  
83 = 3 9 2  
. RCD CHANNEL 2 . BCD CHANNEL 3 . HCD CHANNEL 4 
57 
I LDC2 
LDC3 
L3C4 
LFCC 
LFC2 
LFC3 
LFC4 
J I  C2 
J I  C3 
I J I  C4 
J O C Z  
I JOC 3 JOC4 
G W V l  
GW V2 
GWV3 
G Y V A  
GWVB 
GWV 
G W V l l  
GYV12 
GWV13 
GWVl4 
GWVLS 
GWV16 
I 
I 
I GY VC 
I GWV4 
~ GW VD 
BS R 
RD 
RB 
BS F 
BSRl 
RD 1 
RB 1 
BSFl 
BS R2 
RDZ 
RB 2 
BSFZ 
WE F 
WD 
WB 
RE W 
WEFL 
YO 1 
WB 1 
REWl  
YEF2 
WO 2 
WB2 
RE W2 
I D 5  
WRTXG 
11104 
TWO2 
LX 2 
LA16 
L l  00 
LT R A  
LTRF 
LTRJ 
LA 3 
LOC 2rGWVl 
LDC 3 9 GWV2 
LOC 4tGWV3 
LFC 2rGWVD 
LFC 2 t GWVA 
LFC 3rGWVB 
LFC 4 t GHVC 
W 
W 
W 
W 
W 
W 
+20*0 
+2010 
+20 t o  
+O 
+O 
+O 
FORM +2t169 1 9  
GWV +Or l t R D  
GWV +Op 1 r R D 1  
GWV +OrlrRD2 
GWV + O t l * W O  
GWV +0t l r W D l  
GW V +Or 1 r WDZ 
GWV +Or+ZOqI RCD 
GWV +Ot+lrCXDT 
+ 0 3 30 0 30000000 
+ 0 5 20 3 2000000 0 
+05 20300000000 
+v310~~30000000 
+0330~30000000 
+ 0 5 20’3 2 00 00 0 0 0 
+ ~520J00000000 
+ 3 3 10~~30000000 
+5300030000000 
+3520~20000030 
+ ~520~0O000000 
+ ~ 3 1 0  ~30030303 
+d 120.33000000O 
+3120020000000 
+J120300000000 
+3 390310000000 
+3 120~330000000 
+ 3  120~:~20000000 
+0120000000000 
+ O  3000 10000000 
+ 3  120~J30000000 
+0120020000000 
+3120~00003000 
+6300~10000003 
+Q 
+16 
+4 
LA 15tCUIAr 2 
LX 2rOv*Ol5 
LA 16.0 
+ 100 
+6 1 
+66 
+ 7 1  
R E S  6 
BCD CHANNEL 2 
BCD CHANNEL 3 
BCD tH4NNEL 4 
BCD CHANNEL 2 
BCD CHANNEL 3 
BCD LHANNEL 4 
-LTRK +72 
58 
LTRL 
L T R N  
L T R P  
L T R S  
LT RT 
FCC 
FY 
M l P l l  
M l  P4 
MS K 
Z E R O  
EBT 
P 1  M4 
BUFF 
TDELQ 
CHAR 
QOELQ 
Td 0 
P lM5 
P l  M 2  
P1Z 
H1 
QC ONS 
BOUND 
ABANK 
BB ANI( 
BBNKB 
iii i7 
LTRTB 
M l  1 
M12 
DQ X‘ 
ZPC 
NDP 
Z R O  
OY E 
X?CZ 
XRC3 
X R C 4  
A 2  GX 
XR 22 
X923 
XR24 
MODE 
TFWD 
n2 
I O X  
1 0 x 1  
GUARD 
GI NST 
J G  
L G I N  
+ 7 3  
+ 7 5  
+ 7 7  
+82 
+ 8 3  
+ :) 
+o 
-1 , 11 
-1,4 
+0777777177777 
+O 
-1 9 62543 
+19-4 
-lr+19 
+O,TFWD 
+3200000000000 
+ J 2  
+ l r - 5  
+1,-2 
+l,O 
-1 
-29 65534-QXTBL 
+ 3  77777-XERF 
+3100300-XERF 
+3170’300+FREX 
+ 0 1 70 ’0 0 1 + F R E X 
+65534-QXTBL 
-1917 
+a3,10300ooo 
-1,l 
-1.2 
-1.203 
-2 
+3430400000000 
NOQ 
+ 0 
+ i  
sx 29 XR22 
sx 29XR23 
sx 2 tXR24 
+O 
+O 
+O 
+O 
RE 5 3 
+3210421042104 
+J210421042104 
+(I525252525252 
+0210421042104 
+ 32  1O400000000 
+0525252520000 
EX I 0 5 + 1  
EX 105+3 
EX I 0 5 + 5  
EX I 0 5  
EX I05+2 
EX I 0 5 + 4  
+o, o,o,o, 010  
LA 18rJG-2  
J c 2  
J c 3  
J c4 
LA 189LJ-2  
59 
LJ 
B G I N  
L B J  
PG IN 
PJ 
C H 2 6 6  
T T L P  
L 
NDQ 
ER IND 
P l P 1 8  
I V T C E  
CRD2 
CRD4 
CR D6 
CR DT 
TREY 
E1 GHT 
L M J I  
OVER 
DVCK 
M F A I L  
T F A I L  
BADF 
OPERR 
I E R I T  
J L C  2 
J L C 3  
J L C 4  
J L B C 2  
J L B C 3  
J L B C 4  
J PC 2 
J PC 3 
J PC 4 
L A  1 8 r L B J - 2  
L A  1 8 r P J - 2  
+ i 2 6 6 J O O O O O O O O  
-1 9 3 1  
+ 3 1 . 3 0 ?  
-2r0 
+ j  
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
L M J  
L M J  
L M J  
L M J  
S L J  
L A  
T N E  
J 
L X  
J 
S L J  
LX 
J 
S L J  
LX 
J 
S L J  
L X  
J 
S L J  
L X  
J 
S L J  
L A  
AND 
T G  
J 
T G  
ANA 
ANA 
S L J  
ANA 
L A  
S A  
L X  
S L J  
L A  
L A  
S L J  
NOP 
1.18 
0 2 3 3 0 0 0 3 0 0 3 0 0  
0525023300002 
O 5 2 O O Z m  30310 
3 5 2 5 0 2 0 3 0 3 3 4 0  
0 
3 
8 
5 r N T C H 2  
7 r O P E R R  
7 r O V E R  
7, DVCK 
PAUSE 
1 9 , 0 1 0 0 3 0 0 - X E R F  9 r 0 2  
1 9 r U O J  
!! 1 0 3 Q l O -  XERF 
5 r Z E R 3  
I E R I T  
PAUSE 
I E R I T  
PAUSE 
I E R I  T 
PAUSE 
5 r B 9 r 0 1 7  
I E H I T  
PAUSE 
5r 101 r 01 7 
I E R I T  
PAUSE 
5r4,,017 
596,9017 
1997 
19r01777771r016 
2 0 ~ 0 1 7 0 3 9 0 r , 0 1 6  
s+3 
2 0 , 0 1 0 0 3 0 3 - X E R F r , 0 1 6  
2 0 r i l l D 0 3 9 0 - X E R F * , 0 1 6  
209 1 t 9 0 1  6 
2 0 1 0 Y E  
19rWDRD 
1 9 9 K E P R T + 1 2  
5 9  1 2  9,017 
2 0 r R E P R T + l r  5 
1 9 r R E P R l r 5  
I O T Y P  
A L T E R  
CRGE 
60 
DE BUG 
F H L T  
PR H L  T 
S T A L L  
SUPER 
TYPCA 
L A  
L A  
TW 
J 
s x  
L X  
J 
57 
L A  
L A  
S L J  
L A  
AND 
S L J  
L A  
ssc 
L 4  
SSL 
D S C  
L A  
S L J  
A I C  I 
A A I J  
L A  
TNE 
J 
J 
L X  
J 
S L  
L A  
5 4  
S X  
LX 
S L J  
L I C  
J I C  
LOC 
JGC 
LA 
T E  
J 
L A  
sz 
SI. 
L I C  
J I C  
LOC 
JOC 
L A  
T N E  
J 
T V E  
J 
L A  
s sc  
Sa, 
S A  
L A  
AA 
S A  
TG 
J 
J 
19,5rr017 
23rllrr317 
1 9 9  5 
s+4 
7, PFNDR 
593, ,017 
s+2 
5 
20 PATH, 2 9 5 
1 9 , P A T H t l r S  
19, PFNDT 
1 9 9 O 7 7 7 7 7 ,  ,016 
2 0 r 0 5 9 r S 1 7  
20.6 
19,WflRD 
1996 
19 p 66 
20, PATH, 5 
I O T Y P  
AL TER 
I OTY P 
s+ 1 
1 9 ~ 0 1 0 0 3 O ' ) - X E K F  9 3 2  
1 9 , U O J  
S T A L L  
pR.HLT 
YESH 
NORE S 
7, F S T O P t  1 , 1016 
1 4 , P R H L T - 1  
1 4 9  PHHLT 
7 9  127  
7 t P R H L T 1  ,0316 
15 OPTR 
15,s 
15,OPTR 
151 d 
12,EQUAL , ,'I10 
12~0, 101 6 
S T A L L  
1 2 , P l Z  
CK 1 
T Y P I N ,  1 2  
1 5  ,OPTR 
1598 
15, OPlK 
15,s 
1 3 r E P U A L  v,310 
13,076,s 116 
13~04, 9 1  16 
14, TYP 1'4 9 1 2  
1 4 9 3 0  
14, TYP I1 t 1 2  
1 3 r T Y P I V i 1 2 , 0 1 0  
1 3 i O N E  
13,CKT 
1 3 r C K T  
13  ,6r 9 01 6 
s+2 
TYPCA 
CRGE 
S T A L L  
DCODE 
61 
DC ODE 
RAR7 
RAR7A 
R4R7R 
JRAH7 
THJOE 
EDF I T  
TLEH 
J 
J 
L A  
T’UE 
J 
L A  
TNE 
TE 
J 
sx 
LA 
5 4  
LA 
S A  
L A  
SA 
L A  
L x  
DSL 
SSL 
J M G I  
S S L  
A A  
TG 
J 
J 
LX 
LA 
SA 
L A  
S A  
J 
+ *3 
+U 
J 
S L J  
LA 
ANU 
LA 
ANA 
T Z  
A A  
TG 
J 
ANA 
SN 
LA 
s sc 
S A  
SA 
L A  
D S L  
SSL 
TLE 
J 
T G  
J 
SA 
L A  
SA 
LA 
S A  
J 
1 2 1 3 ~ 1  3 1 6  
TYPCA-2 
TYPCA-3 
139 TYP X V  r 1 3 1 
1 3 r T Y P E l A  
1 3 r T Y P I V 1 1 3 2  
1 3 1  rYPEZ 
1 3  1 TYPE3 
7 1  RAR7B 
13,NORES 
1 3  rKAR74 
1 3 1  J R A R I  
1 3 r S T A L L  
1 3 r T Y P I J  1 1.35 
1 3 ~ T Y P I V + l , r 0 7  
131TYP I Y + 1  
8 1 H l P 5  
1 3 1 3  
1 3 1 3  
81 S-2 
141 1 6  
14 rABAN< 
RESUH 
EOF I T 
STALL 
14,017DO3O1 ,016 
STALL 
Or 14 
7, KAR7B 
13,THJOE 
1 3 r S T A L L  
131RAR74 
1 3 1  WDRES 
STALL 
R A R 7  
CRGE 
1 3 r T Y P I V  + I  1 1 010 
1 3 1 0 6 0 r r 0 1 6  
1 3 r T Y P I V  t r  0 1 0  
1 3 r 0 6 0 r r  916 
l i r l O r r 3 1 6  
14,121 r3 16 
1 4 ~ 3 6 9 , 3 1 6  
14rS+211 010 
14119 9 01 6 
1493 
14rGWVEF+l ,  p 0 1  
1 4 1 C U I A t  1 2 1  9 0 2  
1 3 1  TYP I V  1 9 011 
1 3 r 3  
1 4 1 2 ,  r 01 6 
14.59 , 01 6 
1 4 ~ C U I A * 1 2 r r 0 1 5  
13 ,121  r 3 1 6  
1 3 1 X R 2 2 - 2 1 1 4  
131 1. r 0 1  6 
13rMODE-2114 
1 3  
STALL 
14r 3 3  
STALL 
S T A L L  
62 
L A  
ssc 
ANA 
S S C  
OR 
S A  
L A  
SA 
E X  
W 
J 
J 
J 
A A  
ssc 
RESUM T L  
TNTRK S L J  
YESM 
EQUAL 
OPTR 
J T Y P A  
T Y P I N  
T Y P E l A  
T Y P E 2  
T Y P E 3  
C K T  
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J 
LMJ 
5 2  
SLJ  
J 
SLJ 
LA 
J L  
A A  
TG 
J 
S A  
S 7  
LX 
LA 
S A  
J Y G I  
J 
SLJ 
LA 
T t  
J 
LX 
J 
T E  
J 
LX 
J 
LX 
S Z  
LA 
D I  
TLEM 
S A  
JNZ 
LA 
JZ 
ANA 
NO P 
4A 
SLJ 
LA 
A A  
SLJ  
LA 
SLJ  
LA 
AH 
LA 
LOC 
MYS 
O T I  
26rLA 
2 6 r L  
26, TREY 
LOC 
26rSA 
26,X 
L oc 
269J  
2 6 r L  
269 TWO 
L oc 
I vc 
LOC 
MYS 
7 r  EKOP 
26 
LOC 
MYS 
OTK 
26rX 
26rOPKl  
26rKEY 
26. BBMK3 
ATL 
26,KEY 
NOQr r O 1  
101 QCDNS 
2 6 r M l  
26rQXTBL r 13  
13,f-2 
M Y S  
OTL 
26 rZ  
26 r L TRP 
s+ 3 
2 r 2 1 r 0 1 5  
OPL 1 
26 t LTRT 
f+ 3 
2939 9315 
OPL 1 
29 l r  ,015 
26 
27.W 
2 6 r L 1 0 0  
2.2, ,015 
2 6 r 7 0 r r 3 1 6  
26rW 
27, OPL A 
26.W 
269 $+2 
26rLTRA 
26rLX2 
L nc 
26 rLA16  
26rY 
L Of 
26pLA3 
LOC 
26rOPLDp 2 
PRINTER 
TAPE 
CARD 
LX 21ClJ r r rJ l6  
LA 1 5 r C U I A r 2  
LMJ L D T r 4  
77 
A Ft 
SLJ 
LA 
J 
OPE SLJ  
LP 
A V A  
AH 
J 
LA 
AH 
AYH 
SLJ  
LA 
SLJ  
LNA 
A A  
OH 
J P  
X i l R  
FA 
TOP 
S Z  
SLJ 
LYA 
A A  
0 I< 
JP 
XOR 
FA 
T i l P  
S I  
SLJ 
J 
OP G SLJ 
L 4  
AH 
SLJ 
LA 
SLJ 
LA 
SLJ 
LA 
A l i  
SLJ 
LI\ 
AH 
SLJ 
J 
OP H SLJ 
L &  
AH 
SLJ 
LA 
SLJ 
L A  
SLJ 
LA 
AH 
SLJ 
L A  
AH 
OP F SLJ 
2612 
LOC 
26 1 YDP 
OP A2 
OTR 
26, X 1 r 01 
26 , ARAN< 
261LX1 
OPC2 
O T A  
26 1 L X l  
26.Y 
26 1 ARAN< 
LOG 
261 LMJS4 
Lac  
25.Y 
25rX 
25rCH233 
2 5 1  8+2  
25 1 CH2 33 
26rZERO 
26tZPC 
26 
LOC 
25rY 
25rZ  
25 1 CH2 33 
25 1 8+2  
259CH233 
26,ZERO 
261 Z P C  
26 
LOC 
M Y S  
O T A  
2 6 ~ L A 1 2  
26r L 
LOC 
261FA12 
LUC 
261NOP 
L oc 
26 1 LA1  2X 
26tY 
LOC 
26,5812 
261 X 
L oc 
M Y S  
O T A  
261LA12 
261Y 
Lor. 
261FA12 
LOC 
26rNOP 
LOC 
261LA12 
261 2 
LOC 
26 1 S A 1  2X 
26.X 
76 
OPLA 
OP LD 
OPLDl 
OPLP 
OPLPl 
OPLPA 
OPLPJ 
OPLPK 
SLJ 
J 
L 4  
JZ 
ANA 
A A  
SLJ 
LA 
SLJ 
LA 
SLJ 
LA 
SLJ 
L 4  
ssc 
AH 
S1.J 
J 
LMJ 
LMJ 
LYJ  
LMJ 
LMJ 
LHJ 
LMJ 
LMJ 
LA 
S h  
ssc 
AH 
SLJ 
LX 
LX 
LA 
S A  
L 4  
S L  
OI 
A A  
M S  I 
S A  
S L  
01 
A A  
M S I  
A A  
J M G I  
MSI 
S A  
J 
SLJ 
sz 
J M G I  
LA 
LX 
J 
LX 
s z  
LA 
01 
SLJ 
A A  
SZ 
s a  
LOC 
OPLP 
26.H 
269 $+2 
26rLTRA 
26rLX2 
LOC 
26 , NOP 
L oc 
26rLA3 
LOC 
Z6rOPLDlr2 
LOG 
2 6 ~ x 1 ~ 1  
26918 
26rY 
L oc 
M Y S  
49 LOT 
4, LDC 
491dt 
491dt 
49 LBT 
49 LBT 
4v1bt 
491bt 
26vW1 
26rFCC 
26918 
269 X 
LOC 
29P lM l  
39PlZ 
249U2+1, ,317 
2490PLP4 9 9 I1 
27~W2+2*  2
26r10033 , t317  
26,FN 
269TW04 
26,FN 
26913099 017 
26rFY 
26vTW04 
26927 
29 $+4 
269 TU04 
261FN 
OPLPA 
LOC 
FN 
3 r W L P J  
26rW2+49 ~ 9 1 7  
26rOPLP4 9 9 1 
29P lM l  
OPLPA 
21PlM4 
26 
27rW2+ 1 3  2 
2 6 9 10003 9 17 
CLT 
26rFN 
FN 
26 
26 
78 
MS I 
S A  
SI: 
01 
S L J  
A A  
MS I 
S 4  
LA 
S L J  
A A  
J M G  I 
M S  I 
S A  
J 
S L J  
OPLPP LA 
JZ 
A Y A  
S A  
OPLPO L M J  
+ 
+ 
+ 
+ 
J 
CL 1 J 
J 
S L  
J 
1 E  
J 
L A  
J 
T t  
J 
L A  
J 
TE 
J 
rE 
L A  
J 
sz 
J 
OP M S L J  
L A  
A H  
SLJ 
LA 
A I1 
S L J  
LA 
J 
LA 
AH 
A H  
SLJ 
LA 
AH 
SLJ 
L A  
AH 
OP N S L J  
261TW02 
26,FN 
2 6  
26,100 1 9 01 7 
CLT 
269FN 
269 TWO2 
26  9 FN 
2 6 9 2 7  
CLT 
26,FN 
29 6+4 
269 TWO2 
26,FN 
OPLPK 
L oc 
26tFCC 
26vMYS 
2 6 1 1 , 9 0 1 7  
269FCC 
39ALDT 
W 2 t E R I N I  
0 7 4 2 6 3 1 4  6 3 1 4 3  
0 1 4 6 3 1 4 5 3 3 1 0 5  
0 7 5 2 5 2 6 5  2 5  :9G 
OPLP 1 
s 
2 6  9 L TRF 
6 +  3 
2 6  
CLT 
269LTRY 
%+ 3 
26,199 3 1  7 
CLT 
269LTRA 
6+3 
2 6 9 2  t 9 3 1  7 
CL T 
2 6 1  LTR5 
6+3 
2 6 , 3 t  01 7 
CLT 
26  
CL T 
O T A  
2691a 
26.Y 
L oc 
26,FM 
2 6 9 2  
L oc 
26  9 NOP 
0pa2 
O T B  
26r1a 
26,1 
26rTWO 
LrIC 
269 S A  
26.X 
LOC 
2 6 t J  
2 6 t L  
79 
OP 0 
OP P 
O P P l  
OP P2 
OPPA 
OPPD 
OPPDl 
A Ii 
SLJ 
J 
J 
SLJ 
LA 
TE 
J 
LX 
J 
TE 
J 
LX 
J 
t X  
sz 
L 4  
01 
TLEM 
J 
J 
TLEM 
J 
LA 
J 
LA 
5 4  
JL 
L4 
JZ 
A N A  
A A  
SLJ 
LA 
SLJ 
LA 
SLJ 
LA 
SLJ 
LA 
ssc 
A t i  
SLJ 
J 
LA 
J f  
ANA 
A A  
SLJ 
LA 
A A  
SLJ 
LA 
SLJ 
LA 
SLJ 
J 
LHJ 
LMJ 
LMJ 
LHJ 
LMJ 
L H J  
26rONE 
L oc 
MYS 
MY S 
OTL 
26pLTRP 
J+ 3 
2 r 2 r  ,317 
OPP 1 
26rLTRT 
4+3 
293, ,017 
O P P l  
21 l r  ,017 
26 
27rW 
26, L 100 
2r3r ,017 
5+2 
0pp2 
2,299017 
s+ 3 
26rLTR J 
0pp2 
26rLTRK 
279 OPP A 
26.W 
269 S+2 
26rLTRA 
26rLX2 
LOC 
26, NOP 
L oc 
26rLA3 
LOC 
26rOPPOlr2 
LOC 
26rXt  r 1 
26918 
26rY 
L oc 
M Y S  
26rH 
26s S+2 
26rLTRA 
26rLX2 
LOC 
269 LA16 
26tY 
L oc 
26rLA3 
LOC 
26rOPPOq 2 
L oc 
OPLP 
49 WRT 
4rWRT 
4rPRYNT 
4rWRT 
41 PET 
4, PET 
26rZ 
26 ,n 
80 
OP Q 
OP R 
OP s 
O P T  
O P T 1  
O P T 2  
OPT2B 
O P T 3  
OPT4 
LMJ 4rP8T 
LCJ 4, PET 
SLJ OTQ 
LA 15rTWO 
AH 15eN00 
T G  15 9 QDELl 
LA 26rX 
S A  26,QXTRL-2 9 15 
LA 26.Y 
S A  26,OXTRL-lp 15 
S A  15rNOP,,O1 
J TMQ 
J M Y S  
SLJ OTR 
LA 26 tLA  
AH 26rY 
J OPA2 
SLJ OTA 
LA 26rLA 
AH 26.Y 
SLJ LOC 
LA 26rFAN 
A H  26.2 
J O P A 1  
SLJ O T T  
LA 26 t LMJ 41 
SLJ LOC 
s z  TTL.8 
TLEM 8,299,016 
J $- 2 
J M Y S  
LA 25.0P 
AN A 25,AMP 
JL  25rOPAM1 
LX 7vP lZ  
LA 25,TTL+17 
M S  I 259 100,r 016  
A U  25 t TTL+18 
S A  26,TTL+17 
LA 25 TTL+19p 7 
S A  25. T T L + l B t  7 
TLEM 7 r l l , , O l h  
J s- 3 
LX 8vMlP29 
LX 7rP1Z 
LA 25 T T L  9 9 
JrUZ 25, $ + 3  
J M G I  8 ~ 0 P 1 2 R  
SN 25 9 26  
S A  269 TTL 8 
J P  25rOPT4 
XOH 25,INTCE 
FA 26rZRO 
TOP 26rNZ 
S Y  26.26 
LX 8,PlP18 
SZ 8 
LA ~5~ T T L . ~  
S A  269 T TL t 7 
SLJ LOC 
J OPT5 
OK 259 I N T C E  
FA 26rZRO 
TOP 26,NZ 
81  
OPT5 
L M  J 4 T  
TT L 
OP u 
OP v 
O P V l  
OPW 
OPWl 
DP x 
OP z 
L A  
F A  
TOP 
SZ 
F I V E R  
T L  E 
T E  
TY Z 
TZ 
SA 
J 
LN 
AA 
J Z  
L X  1 
J P  
JSW 
JPSWT 
J N  
F D  
L X l l  
sz 
S L J  
T L E M  
J 
L A  
A N A  
J Z  
J 
L N  J 
RES 
S L J  
L A  
AH 
S L J  
L 4  
S L J  
L A  
J 
S L J  
LA 
S A  
S L J  
S A  
J 
S L J  
L A  
SA 
L A  
OR 
FA 
S A  
J 
L M J  
s z  
S L J  
J 
S L J  
L A  
A H  
S L J  
L A  
A H  
J 
L A  
F A  
TOP 
sz 
+5 
T L E  
T E  
TNZ 
TZ 
SA 
J 
L N  
AA 
J Z  
LX 
JP 
J 
JP 
J N  
F D  
L x. 
26 
L oc 
7 r  29 r r 01 6 
0pt3 
014rOP 
0149 AMP 
0 1 4 r M Y S  
4 r TLOD 
my52 
32 
OTR 
26rCA 
2 6 r Y  
LOC 
26, FACHZ 
LOC 
26rFACH3 
OPAl 
OT I 
26rX 
26r OPV 11 r 0 1 
I vc 
2693 
MYS 
OTW 
26rX 
26rOPWlr 9 0 1  
25rY 
25rCH233 
26 r ZERO 
26rr) 
HYS 
7 ,  EROP 
26 
L O f  
MYS 
OTR 
269 L A  
26r Y 
LOC 
26,AA 
26rX 
2690 
2690 
26 r NZ 
0pa2 
26 
2690 
2690 
0 
0 
26.0 
0 
26r0  
26r0 
2690 
1101 (015 
26r0  
26rSWTC-I 
26r0 
26.0 
11 * O r  r 01 6 
SUTCH 
82 
LMJS4 
LA12 
FA12 
L412X 
SA12 
SAl2X 
FM 
FAN 
FACH 
F4CH2 
F4CH3 
I V C  
I U C l  
IVC2 
IVTBL 
SLJ 
LA 
FA 
LA 
S A  
S A  
F M  
FAN 
FA 
F A  
FA 
J 
LA 
OR 
FA 
L A  
ANA 
J Z  
JP 
SN 
NOP 
FM 
LA 
T L E  
Si4 
TOP 
sz 
J 
FD 
J 
SURR 
12,iJ 
12 vCH265 
12,0913 
1210 
12,0,13 
26.0 
2 6 r 0  
26, CH265 
26rCH233 
26,ZERfl 
s 
2592 
25vCH233 
26rZERO 
12,8r,317 
12,w 
12, I VC 1 
1 2 t I V C 2  
12,12 
26, I V T B L  9 12 
2 5 9 0 2 4 , ~  017 
25,Y 
269 26 
26,ZPC 
26 
I vc 
269 IVTBL 9 12  
I V C l  
+3291403000900 
+u 204SOOOOOOOO 
+v207620000000 
+0212764330000 
+0216470400000 
+0221606500000 
+ ~ 2 3 0 4 6 1 1 3 2 0 0 0  
+0233575360403 
+0236734654500 
+3242452013710 
+$245564416672 
+ 325072 152245 1 
+3254443023471 
+9 2 5 755363041 0 
+a262706576512 
+a266434157116 
+O 2 74674055 532 
+ 3 3 00 4 2 5434 43 0 
+a303532743536 
+3356661534466 
+3312417031702 
+d315522640262 
+0320647410336 
+ 3  32441054521 3 
+O 3275 126 7645 6 
+ 3  33263545617 1 
+ U 3 36 402 3 747  1 4  
+ 3  341  503074077 
+ 3  344623713 116 
+,I347770675742 
+0353473426555 
t J 3 5 6 6 1 2 3 3 4 3 1 1  
+022475022000C) 
+.3271543212741 
83 
+ 3 6 40 3 0 000000 0 
L M J  3rPCID 
+X 9 ER I N 0  
TNZ X 
J OTB 
L A  26rX 
SLJ DCD 
S A  26r X 
I 
84 
EXIT IF O P D O T  
01 I 
DT K 
OT L 
OTLl  
OT 0 
01 R 
O T R l  
01 T 
J 0 
LMJ 4rS+4 
+o 
LMJ 3,PCID 
+ X  * E R I  NO 
LA 26,X 
SLJ DCD 
SA 26rX 
J OT I 
J 0 
LMJ 4, s+4 
+0052 ?OOOOOOOO 
+‘J 
+0640500000300 
LHJ 3,PCID 
+X*ERIND 
J OTK 
J OTL 
L P J  4, $+4 
+3052504423146 
+0314614631463 
t7655125255252 
+0552140600000 
+06624 ~0000000 
LX 10vM11 
LHJ 3 , P C I D  
+ x *  0 
NU P 
LA 26,X~lO 
SLJ DCD 
S A  26rX1lO 
J M G I  1 0 , O T L l  
J OTL 
J 0 
LMJ 4,s+4 
+ g o 5 2  5 0 0 0 O O O O O  
+ f> 
+j650 ~00000000 
LMJ 3 r P C I D  
+ X  9 EK I N 0  
J OTQ 
J 0 
LMJ 4,5+4 
+3052500000000 
+ 3  
+Ob50 30000OOOO 
L X  10,Mll 
LMJ 3,PCID 
+ X  9 E R I N 0  
LA 26,XvlO 
SA 26 9 X 9 10 
J M G I  l O t O T R 1  
J OTR 
J 0 
LMJ 49S+4 
+d250421042 104 
+02 1042 1042 10 3 
+ 3 5 2 5 2 5 2 5 2 5 2 5 2  
LMJ 3,PCID 
+ T T L ,  3 
L 4  26, TTL 
AN A 26 , LTRT3 
NOP 
S L J  DCD 
85 
O T T l  
OT W 
DC D 
D t D l  
DCDlA 
DC D2 
DC DK 
L O  c 
OP 
X 
Y 
2 
W 
W 1  
w2 
w3 
W4 
W5 
Id6 
w7 
W8 
w9 
w10 
w 1 1  
W12 
W13 
W 1 4  
KEY 
U 
LX 1 0 r M 1 1 7  
SA 26 s T I L  
L A  2 6 r T T L w l O  
SH 26, TTL 9 10 
J H G I  lOSOTT1 
J OTT 
J 0 
LHJ 4 r S + 4  
+ O 0 5 2 4 0 0 0 0 0 0 0 0  
+ 3 
+ 3 6 60~00000QOQ 
LMJ 3 r P C I D  
+ X I  ER I NO 
NOP 
LA 
S L J  
SA 
J 
J 
s x  
LX 
TNZ 
J 
TNE 
J 
JMGI 
A A  
AA 
LX 
TG 
J 
J 
L A  
J 
J 
L A  
TG 
J 
S A  
A A  
SA 
J 
+O 
+o 
+O 
+O 
+o 
+o 
+O 
+o 
+3 
+O 
+O 
+it 
+ 3  
+ 3  
+ 3  
+o 
+o 
+ 3  
+O 
+o 
+ 
+a 
269 X 
DCD 
269 X 
OTW 
0 
l o r0104  
lOrNOQ 
NOOr e01 
DCDl  A- 1 
26rPXTBL s 10 
DC02 
l O r D C D 1  
26sKEY 
26 r ABAN< 
1 3 ~ 0 1 0 4  
26 s BBNKS 
ATL 
DC D 
26rQXTBL +1 s 10 
DCDlA 
0 
0 
15,L 
15rBOUN3 9 r 01  
L T L  
2 6 r O r 1 5  
159 1, -01 6 
15.L 
L oc 
86 
PRVOP 
XP 
AL OT 
E X A 2 l  
A L D T l  
AL OT2 
EXA22  
ALDT3 
CRDNT 
BA DC 0 
+3 
+ $1 
T I  
J 
L X  
L A  
SA 
sx 
L A  
T L  
J 
SA 
L A  
SA 
L A  
SA 
L A  
SA 
TNZ 
J 
EX 
EX 
W 
sz 
TNZ 
J 
L X  
J 
MOP 
L A  
SA 
SI! 
AX 
GUARD9 3 10 
s- 1 
2 r B U F F  
1 7 9 0 ~ 3  
3 t l r r 0 1 5  
1 7 r A L D T 3 + 1  
39 4 
17.19 101 7 
SW 1 
ALDC 
1 7 r G U A R I  * to10 
18rCRDT 
18 r CR2 2 
18 ,L ICC 
1 8 t I 0 5  
1 8 s L F C C  
1 8 s  I 0 5 + 1  
T S I G s , 0 1 0  
A L D T l  
I O 5  
IO5+ 1 
T S I G  9 9 01 0 
TSIG, s 01 1 
I t  l r  ,317 
ALOT 2 
R D I O  
1 8 9  IRCOr  2 
18rRCRDE r 2  
IRCO.2 
J H G I  2 t A L D T 2  
EX I05 
EX I O 5 + 1  
W 
L H J  3 r P C I O  
+OP r ER IN0 
J 
L A  
sx 
SSL 
TNE 
J 
SA 
TNE 
J 
TYE 
J 
TE 
J 
S L  J 
L A  
L A  
SL J 
L A  
SL J 
L A  
L A  
S L  J 
LHJ 
A A I  J 
O t  4 
19r201rr 015 
SsCDR4Rr r01  
19.2 
1 9 r O l O t t  016 
SWlO 
1 9 t C S I G  
19s016tr316 
1 9 s 0 1 7 r r  016 
1 9 r O l 3 r r  016 
SW16 
SW17 
BAOF 
CRGE 
2 O t C R O N l + l  
19t CROW1 
I O T Y P  
20 rCRDN3 
ALTER 
1 9 r Y O R D  
20t CARD 
IOTYP 
7 r S T A L L  
ALOC 
SW 16 
S Y 1 7  
sw LO 
CDRAR 
L D C  
A L  DC 
C I  D 
C I  DO 
C I  D l  
C I  02 
C I  D Z A  
AL D C 2  
L D C 3 A  
S L J  
L A  
L A  
J 
L A  
L M J  
A A I  J 
L A  
A A  
SA 
L X  
D I C  
A A I  J 
TOP 
J 
J P  
J 
S A  
L A  
A X  
S A  
S S L  
S A  
AA 
H S I  
SA 
T N Z  
J 
AX 
LFC 
w 
52 
sx 
LX 
LX 
N O P  
S L  
JHGl 
L A  
S A  
L X  
L A  
DSL 
SA 
A A  
S A  
N O P  
L A  
L M J  
T L E M  
J 
T L E H  
J 
L X  
L I C  
C F C  
U 
T Z  
J 
L M J  
+a 
L A  
F A N  
L I C  
CRGE 
2 3 r C R D N 2 + 1  
1 9 9  CRONZ 
12r0231r 9016 
7 r T N T R K  
ALDC 
1 9 r C R D N J  
191 1 s  r 01 6 
1 9 r C R D N J  
5101 9015 
12 
0 . 5  
1 6 9  ZPC 
4r 4 
16vS+2 
4r 4 
1 6  r C O U N l  
1 7 r O r 4  
4 r l v r 0 1 5  
17118 
1 7 r L D C 3 4 + l r  r O 1  
1 7 r l r r 0 1 6  
1 7 r  TREY 
1 7 r A N X 4 2  r rO1 
C S I G r  r 01 0 
3r11r015 
1 2 r C R G V l  
1 2 r C R G V 2  
B 4 D C D  
1 7 r L O c 3 4 + 1 1  9 0 2  
C X D  
C S I G  
3 v C I D 2 A v  r l  
l r P l Z  
3 v M l P 1 9  
RCRDEr 3 
3r S-2 
014r I C R 2  r 1 
0149 C I O 5  
l l r P l Z  
0 1 4 s  C I D 5  
0149 036 
0159 C I  05 
0 1 4 r T B C 3 C 1 r O 1 6  
0 1 4 r C I D Z  r 9 1 
023.0 
3 r C l D 3  
l l r 5 r r O l b  
l r  11 . r 01 6 
3109 r 0 1 5  
l Z r C R G V l  
1 2 r C R G V Z  
C I D l  
C I D O  
O C I N D  
A L D T 3  
3 r P C I D  
16 r COUNT 
1 6 r F L l  
88 
TOP 
J 
S A  
L A  
5 4  
AYX4C ANX 
J 
C I D 3  SX 
s z  
EX 
SZ 
OR 
S A  
C1D4 J 
C I D 5  DSL 
DSL 
DSL 
DSL 
DSL 
DSL 
L I D 6  + 
NTCH2 P A C I  
LA 
LX 
J 
L A  
LX 
J 
L A  
LX 
AL T S A  
LA 
S A  
sx  
s x  
sz 
sx  
s x  
AX 
L A  
AND 
SA 
SSL  
TE 
J 
SH40 L A  
LA 
J Z  
J 
EX 
L X  
AAC I 
A A I J  
TSTMD T Z  
J 
L A  
AND 
TN E 
NTCH3 P A C I  
NTCH4 P A C I  
A L T I J  LX 
s a  
DOC DOC 
01 C D I C  
1 6 r Z P C  
094 
16,COUNT 
1 8  9 NUMEF 
18,LOC34+1. 9 0 2  
4 9 3 9  , 0 1 5  
3 9 C I D 4 9 9  01 
C I D 5 r l l  
0 2 4 r R C R I E 9 1  
025,RCK3E91 
0 2 3 9 6  
0 2 3 9 1 2  
0 2 3 9  1 8  
0 2 3 9 2 4  
0 2 3 9 3 0  
0 2 3 a 3 6  
0 
ALDC 
0 2 4  
0 2 5  
19rMODE 
6 r X R 2 2  
AL T 
19*MODE+ 1 
6 r X R 2 3  
AL T 
1 9 s  MODE+ 2 
6. XR24 
1 9 9  MODEI 
199CUIAg  6 
19,SCUI4.  STORE C U I A  
6 r S C U I A t l .  STORE XRZN 
59 SCUI A +  2. STORE PROGRAM L O C I T I  O N  
6 
6 r S C U I A ,  r D 1 5  
6 r D I C -  ,310 
69OOC99310  
6 t M 2  
1 8 9 2 0 1 9 9 0 1 5  
1 8 9  XMAS< 
1 9 9  SWST4 
1 9 t 2  
19,010., 0 1 6  
199 INTW3.6 
1 9 9  130.5 
19 9 MODEI 
1 9 r D I C  
0 
f + 2  
0 
SZG, 6 
5,SCUIA+2 
TSTMD 
095. 
MODE I 
OUTPT 
1 8 r 2 0 1 9 r  015 
1 8 # I M A S <  
19,0549,  0 1 6  
RETURN TO PROGRAM 
89 
LGEOF 
LGERR 
LGEOT 
NTRLK 
OUTPT 
WRTER 
J 
T N E  
J 
TNE 
J 
TNE 
J 
TNE 
J 
TNE 
J 
TNE 
J 
LMJ 
LX 
LA 
S A  
J 
LX 
LA 
S A  
J 
LX 
LA 
S A  
J 
LA 
ssc 
J 
LMJ 
LX 
L A  
S A  
A X  
AAIJ 
E X  
E X  
w 
LA 
AND 
TNE 
J 
TNE 
J 
TME 
J 
TNE 
J 
TYE 
J 
TNE 
J 
T V E  
J 
LMJ 
LA 
A A  
T N E  
LMJ 
S A  
LA 
S A  
L4 
E X  
LGEOF 
19,34499 016 
LGERR 
19905019 016 
LGERR 
19r074rr  016 
NTRLK-3 
19r070r r  016 
sw49 
19,0349~016 
EADF 
19r02419016 
NTRLK 
7rMFAIL 
5, SCUI A t  1 
19.1 , 01 7 
19rTSIG4 95.311 
sw40 
5, SCUI  A t  1 
199 1 9 , 01 7 
19tTSIG495r012 
sw40 
5 9  S C U I  A+ 1 
19901, , 317  
19, T S I  G4 9 5 9  013 
12, S C U I 4 ,  * 315 
12 t30  
sw43 
79 TNTRK 
596 
199JALT 
19,130~5 
ACI t6 
5.5 
6+1 
I059 5 .  EXECUTE 1/0 
I05+1,5 
SW40 
18,201rr 015 
18, XMAS< 
19,0449,O16 
WRTER 
199053r,O16 
WRTER 
19r070r r016 
WRTER 
19r074rr  016 
NTFLT-3 
19,06099 016 
LGEOT 
199924~9 316 
NTFLT 
19,034,,016 
RADF 
7,MFAIL 
199 1 
19 * 36.01 6 
79 TFAI L 
19rSSPK 
19,JA 
19,13395 
19 , scu I 4 9  , 3 2 
19rBSPK. ERROR KEPEI IT  COUNTER 
90 
A t i  
A N D  
5 4  
EX 
A A I  J 
E X  
W 
A L 4  
A V O  
TWE 
J 
T E  
L M J  
S K I P  L A  
S A  
E X  
A A I J  
E X  
W 
B L A  
A Y D  
T N E  
J 
s z  
1 V E  
J 
T E  
L (Y J 
L 4  
S A  
L4 
s s c  
L Y J 
s a  
N T F L T  L X  
A Y X  
L A  
S A  
E X  
L X  
A X  
A . A I J  
E X  
N :3 P 
E X  
W 
S r l S T R  + 3  
I M A S K  + 5 7 4  
L D T  sz 
L 4  
A X  
S A  
S S L  
S A  
A A  
M S I  
S A  
L A  
s x  
L X  
L A  
SSL 
AA 
S A  
19, t3SP 
1 9 1 R S P F  
1 9 r S K P I T  
2 3 1 S K P F  
A C I 1 6  
s+ 1 
L F C t  6. B A C K S P A C E  R L O C K  
18,20111 015 
1 8  1 I M A S <  
19,040r1 316 
S K I P  
1910631, 316 
7 i M F 4 I L  
19, J B  
19, 130 1 5 
4 C I , 6  
s+ 1 
L F C + 3 , 6 .  S K I P  A N D  E R A S E  
1 B t 2 0 1 1 9  0 1 5  
1 8  1 I M A S <  
19,U44r, 016 
W K T t R  
B S P K  
1 9 r 0 4 0 r v  916 
Y T F  L T  
1 9 , 0 6 3 , ~  916 
71 M F 4 I  L 
1911 , v 91 7 
1 9 v T S I G 4 t 1 3 1 3  
lZtSCUI4 t 315 
121 30 
7 , T N T R K  
6 , S C U I A v  ,315 
6121 1 3 1 5  
191 J A L T  
1 9 1 1 3 3  , 5  
A C I  16 
516 
5r 6 
6+ 1 
10515. E X E C U T E  R E M O T E  1 /0  
I05+115 
91 
LT G 
LC2 
L I  02 
LC2A 
LC2B 
LC2C 
LC2D 
NOP 
NOP 
S 4  
NOP 
NOP 
S A  
SZ 
LA 
S A  
LA 
S A  
LA 
S A  
S A  
S A  
S A  
SSL 
J N  2 
S A  
LA 
A A  
SA 
LA 
SA 
EX 
sx 
W 
S A  
SA 
J 
JP 
LMA 
SMA 
SA 
LA 
AN A 
S A  
LA 
S A  
T Z  
J 
E X  
sx 
W 
S A  
E X  
sx 
W 
FAY 
J 
sz 
J 
LA 
SA 
S A  
LA 
SA 
S A  
LA 
SA 
SA 
LA 
SA 
TEP 
LA 19rLJ 
l8rLTG 
17rGUAR3 9 9 310 
MODE 
18rL IC2 
18r105 
18rLFC2 
18*105+1 
l S r G W V 1 ,  11 
18r201 r316 
1 8 r G W V l s  102 
159LDT22 r 9 1 
15rLDT2,+19 9 1  
15r 18 
16rLC2B 
1598SF1r 5 
1 8 s  GWV 11 
1 8 ~ 2 9 9 0 1 7  
181 GWVA 
l8rNOP 
18, IO5 
IO5+1 
29XR22 
169TSIC4 92 
17rTSIGt 129010 
314 
16rLC2D 
1 8 ~ 0 2 0  
189323 
15rBSRsr 5 
18 GWV 11 
189 l r  901 7 
18 9 GHVA 
18rNDP 
18r I O 5  
T S I G A r  29 913 
LC2C 
IO5+1 
2rXR22 
17rGUAR3 9 310 
2 9 XR22 
I05+ 1 
169FLl  
1692PC 
LC2C 
020 
LCZA 
1 8 , G W V l l  
18 t GWV A 
1 5 r R D p  9 5  
18r IOX1 
18rXLIO 
18, XLi  01 
l 8 g L I 0 2  
18rXLIO+ 1 
l B * X L I O l  + I  
18 9 L I 0 2 +  1 
189 XLI Ot 2 
92 
S A  
LA 
S A  
S A  
J 
sz 
S A  
LA 
S A  
S A  
LC 3 S A  
L 4  
L 4  
S A  
S A  
SA 
SSL 
JNZ 
LCB3 SA 
LA 
A A  
SA 
LA 
S A  
L 1 0 3  E X  
sx  
w 
LC3A S A  
S A  
J 
LC3R JP 
L M A  
S M A  
S A  
LA 
AW4 
S A  
L 4  
S A  
T? 
J 
EX 
sx 
W 
EX 
s x  
W 
FAN 
TEP 
J 
sz 
J 
LC3D LA 
S A  
S A  
LA 
SA 
SA 
LA 
S A  
S A  
LA 
S A  
LC3C S A  
1 8 , X L I 0 1 + 2  
l 8 r J I C Z  
1 8  , X L  I I-)+ 3 
1 8 9 X L I O 1 + 3  
LDT2 
179GUAR3,vO l l  
MODE + 1 
1 8 9 L I C 3  
161  In5+? 
18 * LFC3 
1811O5+3 
15pGWV2, 9 1  
18,209 9 3 1 6  
18tGWV29 902 
15tLDT2:  9 t 1 
15,LOT23+1, 9 1  
159 1 8  
l 6 9 L C 3 R  
15 tBSF1 ,  95 
181GWV12 
1 8 1 2 1  8 0 1  7 
18,GWVR 
18,NOP 
18,105+? 
2 ~ X R 2 3  
16,TSIGh 92 
17, T S I  G4 9 2 9 0 10 
3.4 
1 6 t L C 3 0  
18,020 
18.023 
1 5 r B S R l .  ( 5  
18,GWV 12 
18, 1, * 3 1  7 
18,GWVB 
16 ,NOP 
1891 f l5+2  
TSIGA,2. 0 1 3  
LC 3c 
I 0 5 + 3  
2 t X R 2 3  
17rGUAR3, ,011 
2 9  XR23 
I05+ 3 
I 0 5 + 3  
1 6 r F L l  
16,ZPC 
LC3C 
023 
L C  3A 
18tGWV12 
18,GWVB 
15,RDl99 5 
1 8 , I O X l ~  1 
18 ,XL IO 
18,  X L I  01 
18, I o x + 1  
1 8 r X L I O +  1 
1 8 , X L I O l + l  
1 8  9 L I03+ 1 
18 1 X L I  0 * 2  
93 
SA 
LA 
SA 
S A  
J 
sz 
LA 
S A  
LA 
S A  
SA 
LC 4 5 4  
LA 
S 4  
S A  
SA 
SSL 
JNZ 
LCB4 S A  
L A  
A A  
S A  
Lf i  
S A  
L 1 0 4  E X  
sx 
W 
LC4A S A  
SA 
J 
LC4B JP 
LMA 
SMA 
S A  
LA 
AN A 
SA 
LA 
S A  
TL 
J 
E X  
sx 
W 
EX 
sx 
W 
FAN 
TEP 
J 
SZ 
J 
LC4D LA 
S A  
SA 
LA 
SA 
S A  
SA 
LA 
SA 
LC 4c S A  
L A  
SA 
18 r X L I O l + 2  
1 8 r J I C 3  
18rXLXOt 3 
18 r X L I  01 +3  
LOT2 
17rGUAR3rr012 
f400€+2 
1 8 r L I C 4  
18 r I05+4 
189 LFC4 
18 r I05+5 
15rGWV3r r l  
1 8 r 2 0 1  ,316 
18rGWV3r 902 
15rLDT2; r r 1 
15rLDT2:+lr r l  
1 5 r 1 8  
l 6 r L C 4 8  
1 5 r 6 S F 2 ~  r5 
18rGWV13 
18.2 v r 01 7 
18 r GWVC 
18rNOP 
1 8 r I 0 5 + 4  
2rXR24 
1 6 t T S I G h r 2  
17 rTSIG4r2 rO lO 
3 r 4  
161 LCQD 
18r@29 
1 8 ~ 0 2 0  
1518SR2r r5 
18rGWV13 
1891 r 01 7 
18rGWVC 
18rNOP 
18r105+4 
T S I G A I  21 310 
LC4C 
I05+5 
29 XR24 
I05+5 
17rGUAR3 7 9 312 
2rXR24 
I05+5 
16rFLL 
l 6 r 2 P C  
LC4C 
020 
LC4A 
18rGWV13 
18 r GWVC 
15 rR02r r  5 
18 r I O X  1t 2 
18,XLIO 
18 9 XL I O 1  
189 I O X + 2  
18,XLIOt 1 
189 XL I O 1  + 1 
1 8 r L I 0 4 + 1  
181 X L I  O t 2  
94 
L D  T 2  
XL  IO1 
L D T 2 A  
L D T Z B  
EROUT 
L O 2 8  
L D T Z C  
XL IO 
L D T 3 A  
A N X 4 A  
P R Y N T  
WRT 
W R T l  
WRTO 
SA 18,  X L I O l  +z  
L A  18, J I C 4  
SA 18,  X L I  Ot 3 
SA 1 8 , X L I O l + 3  
T N L  T S I G A ,  2 ,013 
J L D T Z A  
R E  \ 4 
SZ T S I G A p Z ,  319 
NO F’ 
T N  2 T S I G A ,  2,911 
J L O 2 3  
sz T S I G A ,  2, 311 
L A  1 8 y F L 2  
S Y A  1 8 , 0 1 0 0 5 0 - X E R F  
SA 1 7 , T S I G 4 , 2 , 0 1 0  
J 3 r  4 
T N L  T S I G A 9 . 2 ,  I 1 2  
J L O T Z C  
s z  T S I G A ,  2 9  9 1 2  
L A  1 8 , F L L  
J EROUT 
S Z  $ 9 3  
SI A 1 8 , 0 1 0 0 3  Y l - X E R F  
L a  1 8 , 8 9 3  
Sn, 
T L E M  3 ~ 1 9 , t 0 1 6  
R F  S 4 
SA 1 6 , C O U N T  
L Y J  3 , P C I D  
18 9 RCRDE t 3 
J L D T Z C  
+o 
sx 4 r W K T X 4  
L A  18,NIJMEF 
S A  1 8 1 L D T 3 4 + 1 t  902 
LX 3 , P l Z  
LA 16 9 COUNT 
F A Y  1 6 , F L l  
T O P  1 6 , Z P C  
J 014 
J L D T Z A  
A N X  493, ,J15 
L A  1 7 9 1 9  t 31 6 
S A  1 7 , P R S I ;  
L A  1 7 ~ 1 ,  r 31 6 
S Z  0100333- X E K F  
S A  1 6 , C O U N T  
S A  1 5 v W R T X 5  
T N L  N T R S G  
J WRTO 
sx  49 W R T X 4  
L X  4, T D E L Q  
L M J  3 , P C I E  
+ l , T I T L E  
L A  16,COUNI 
L X  4 ,RUFF 
SZ N T R S G  
NOP 
L A  189RCRDF 14 
S A  1 8 * T R C R l * 4  
J M G  I 4 r W R T l  
L X  4 9 W R T X 4  
S L  034 
L A  1 5 r W R T X 5  
LA 18,094 
. T E S T  E O F  
. ERROR T E S T  
95 
A X  
SSL 
A A  
HSI 
S A  
TNZ 
J 
LNA 
S A  
SZ 
J 
ALPHl LA 
SA 
J T G  
C Z  
t 2  I O  
C 2  A 
C Z  E 
SSL 
A A  
S A  
NOP 
N O P  
S A  
NOP 
NOP 
S A  
S A  
LA 
S A  
LA 
SA 
S A  
S A  
SSL 
T Z  
J 
S A  
LA 
ANA 
S A  
EX 
s x  
W 
5 4  
JNZ 
S A  
LA 
AN A 
S A  
LA 
S A  
EX 
sx  
W 
J 
JP 
SA 
L4 
A A  
S A  
LA 
SA 
EX 
sx 
w 
SA 
J 
4 r l r r 0 1 5  
18, WRT24+1 
1 8 ~ 1 8  
18 1 t , 01 6 
18, TREY 
181ANX43 v 9 0 1  
TSIGA,2,013 
18rFL3 
18,01003 00-XERF 
T S I G A ,  2,013 
3.4 
1 8 ~ 1 5  
18,036 
18, G I Y S T  
18 , t + 2  
ALPHl 
LA 7.5 
18,JTG 
17,GUARI , ,019 
17 9 MODE 
18,LFCZ 
18, I 0 5  
18,LOtZ 
18, I05+1 
15,GWVlr ( 1  
15rWRT3C,, 1 
1 5 ~ 1 8  
TSIG4,2* 010 
15,BSR,s 5 
l 6 t G W V l l  
18,021 
18,GWVA 
I05 
C2A 
ZsXR22 
17rTSIG4,2*010 
161C28 
~~,WEFII  5 
18rGWVl’r 
18,021 
18rGWVA 
18rNOP 
1 8 r 1 0 5 + 1  
2, XRZ2 
I 0 5  
3 * 4  
16rCZC 
15*KEW,, 5 
18vGWVl’r 
1 8 r Z r ~ 0 1 7  
18,GWVA 
18rNOP 
161 I05+1  
I05 
2, XK22 
1 7 r T S I  G4 s 2,010 
314 
96 
. TEST FOR B S R  BkFORE W R I T E  
. COUNT 
c2 t 5 4  
LA 
SA 
LA 
SA 
L A  
SA 
SA 
L A  
S A  
LA  
J 
LA 
S A  
c 3  S A  
SA 
LA  
S A  
LA 
SA 
SA 
SA 
SSL 
T Z  
J 
SA 
L A  
ANA 
SA 
C 3 1 0  EX 
sx 
W 
S A  
C3A JN7  
S A  
LA 
ANA 
SA 
LA 
S A  
EX 
sx 
W 
J 
C3B J P  
SA 
LA 
A A  
SA 
LA  
SA 
EX 
sx 
W 
SA 
J 
LA 
SA 
LA  
SA 
c 3 c  5 4  
LA 
S A  
L A  
15,WOg 9 3 5  
189GWV14 
l 8 t G W V A  
l A , C 2 I O  
l 8 , X I O  
1 8 1  I O X  
1 8 r X 1 0 + 3  
18,NOP 
18, x I 0 + 2  
18,JClCZ 
1 8 . X  IO++ 
1 8 , C Z I O t  1 
18 1 X I O + 1  
WRT2 
1 7 , G U A R ) t r 3 1 1  
17,MODEt 2 
1 8 r L F C 3  
189 I 0 5 + 2  
l 8 r L O C  3 
1 8  , I f l5+3 
151GWV2, 9 1  
151WRT33 t t 1 
1 5 ~ 1 8  
T S I G A v 2 , O l J  
1 5 q H S R l p  1 5  
18, GWV 1 2  
1 8 , 0 2 1  
18,GWVB 
I 0 5 + 2  
21XK23  
C3A 
1 7 ~ T S I G 4 ~ 2 , U l C I  
16vC3i3 
1 5 r N E F 1 ,  1 5  
1 8  t GWV 1 5  
1 8 , 0 2 1  
1 8  9 GWVB 
18,NOP 
18, I 0 5 + 3  
I 0 5 + 2  
2 s X R 2 3  
3 ,4  
16,C3C 
15qREWl r  1 5  
18,GWV 1 5  
1 8 9 2  * 9 01 7 
18 ,GWVR 
18,NOP 
18, I 0 5 + 3  
2 1  XK23 
I 0 5 + 2  
1 7 , T S I G 4 , 2 , 0 1 0  
3,4 
15vWl l l , ,  5 
1 8  t GWV 1 5  
18,GWVB 
1 8 v C 3 1 0  
189x10 
1 8 v C 3 1 O t  1 
1 8 , X I O + l  
18,NOP 
. COUNT 
97 
t 4  
C410 
C 4 A  
c 4  B 
c 4 c  
WR 1 2  
WRT2A 
S A  
L A  
S A  
LA 
S A  
J 
S A  
S A  
L4 
SA 
L A  
S A  
S A  
S A  
SSL 
T Z  
J 
S A  
L A  
A N A  
S A  
EX 
sx 
W 
S A  
JNZ 
S A  
L A  
A N  4 
S A  
L A  
S A  
EX 
sx 
W 
J 
JP 
S A  
A A  
S A  
L 4  
L A  
S A  
EX 
sx 
W 
S A  
J 
LA 
S A  
s a  
L A  
S A  
L A  
5 4  
LA 
S A  
L A  
SA 
LA 
S A  
NO P 
+O 
L M J  
1 8  r x 10+2 
1 8  * JOC 3 
1 8  * x I o+J+ 
189 IOX+1 
1 8 * X I 0 + 3  
1 7 r G U A R I r r 3 1 2  
17, MODE+ 2 
18vLFC4 
18sLf lC4 
189 ID5+5 
15rGWV3, ( 1  
1 5 r W R T 3 3 r * l  
1 5 ~ 1 8  
C4A 
15rBSR2r r 5  
18 t GWVl3 
1 8 * 0 2 1  
18,GWVC 
I OS+ 4 
WRT2 
1 8 * 1 m + r ,  
TSIGAr Zr 0 1  3 
2 * XR24 
1 7 r T S I G 4 , 2 * 0 1 0  
l 6 r C 4 B  
151WEF2r 95 
1 8  GWV 1 5  
18,021 
18, GWVC 
18rYOP 
18, I 0 5 + 5  
105+4 
2 r  XR24 
3 ? 4  
169C4C 
15rREY2r $ 5  
18rGWV15 
189 2 r r 01 7 
18rGWVC 
18rNOP 
18s IO5+5 
105+4 
29 XR24 
1 7 r T S I G 4 r 2 r 0 1 0  
3 * 4  
1 5 r W D 2 r * 0 5  
18rGWV15 
18rGWVC 
1 8 ~ C 4 1 O  
1 8 r X I O  
18*C4 IO+ 1 
1 8 * X I 0 + 1  
l8 rNOP 
18  9 X I 0 + 2  
1 8 *  IOX+2 
1 8  9 X I O + 3  
189 JOC4 
1 8 r X I 0 + 4  
3 rPCIE  
98 
WRT3 
WRT3C 
X I  0 
AYX4B 
WRT4 
L 3 C A T  
R 1  
P R I N T  
sx 
SA 
L A  
L n 
OR 
S A  
L X  
L X  
L A  
OR 
S A  
L A  
TNZ 
S A  
T'VZ 
S A  
TIVZ 
S A  
T q Z  
S A  
TNZ 
s 4  
TNZ 
LA 
S A  
JMG I 
T L  
J 
R t  S 
F A N  
TOP 
SA 
L X  
J 
L A  
AA 
SA 
J 
AYX 
S Z  
T Y Z  
J 
L A  
S Y A  
J 
J 
E Q U  
L R  
L X  
NOP 
SE 
LX 
AX 
J 
L X  
Yf lP 
L 4  
S L J  
s A 
LA 
S L J  
S A  
L A  
4 p W R T X 4  
1 0 , A L F t r  1 
1 8 p W R T 2 4 + 1 ,  t 1 
21, IO1 T 
2 1 , WRT33 
229WRT3: 
3 , P l Z  
49 B U F F  
2 l , T R C R l , 3  
21,RCRDF,3 
22 9 RCRDF t 3 
21 ,020 t r016  
RCROFt  3 ,  015 
21,RCRDF t 3 , 3 1 5  
RCRDF, 3, 014 
2 1  (RCRD' t3vO14 
RCRDF t 39 01 3 
2 1  vRCRD'  9 3 , 0 1 3  
RCRDF, 31 9 1 2  
2 1 , R C R O K t 3 1 0 1 2  
RCRDF,3, 011 
21,RCRDF 1 3 , 3 1 1  
RCRDF, 3 9  013  
Z l , R C R D ' , 3 , 0 1 0  
22 tRCXD'  9 3 
2 2  9 b, * 3  
4, WRT3 
P R S I G  
P R I N T  
5 
1 6 , F L l  
4 s W R T X 4  
1 6 t Z P C  
WRT4 
1 8 t T S I G 4 , 2 , 1 3 1 3  
1 8 t 3 3 4  
18,034 
4,3t  ,015  
WRT2 
P R S I G  
T S I G A 9 2 t  913 
Qt4 
1 8 , F L 3  
1 8 , 0 1 0 0 3  S 3 - X f R F  
D , 4  
s 
0101 
R l r O l O 0 1  ,016 
1 2 9 M l P 6 3  
. JUMP, COUNT I S  Z E R O  
2 5 p T B L 3 :  , + 1 2  
129 4 9  01 6 
1 2  t 1 9 01 6 
8 v M l P 1 9  
2 5 1 0 P R I V  , 8 t O 1 5  
1 2 9 0 P R I V  981915 
2 5 , O P R I U  ,81014 
1 2 , O P R I V  1 8 , 0 1 4  
2 5 , O P R I U  , 8 9 0 1 3  
LOCAT 
LOCAT 
LOCAT 
99 
PROUT 
PRLCK 
M 1  P63 
GWVPA 
GHVPt3 
PRSIG 
L9 T 
FC M 
MAG 
LG T 
LBC2 
SLJ 
S A  
LA 
SLJ 
SA 
LA 
SLJ 
SA 
L A  
SLJ 
S A  
J f l G I  
LFC 
NUP 
LOC 
u 
DUC 
LA 
SSL 
TNE 
A A I J  
TE 
LMJ 
LA 
LYJ 
A A I J  
LOCAT 
l2,OPRIY t8vO13 
2 5 , O P R I Y ~ 8 ~ 0 1 2  
LOCAT 
12,OPRIY 8.012 
25,UPRLY*8rOl l  
LOCAT 
12rOPR 1.Y 9 8,011 
25,OPRIY,8*010 
LOLA T 
12,0PRIY,8,010 
8, PR I Xl+ 1 
13sGWVP4 
13vGWVP3 
1 3  
19,231,,915 
1992 
19*010 , r016  
XI0+5 
19,017,r 316 
7, MF A I  L 
12,0391, ,916 
79 TNTRK 
PROUT 
-1 t 63 
+ I , S + l  
+ ~ 1 2 0 0 0 1 0 0 0 0 0 1  
+22 , C P R I N  
+ J  
S l  
LA 
S A  
S A  
SSL 
SA 
S A  
S A  
S A  
LA 
FA 
S A  
S A  
LA 
LA 
LA 
SSL 
AA 
S A  
SSL 
NOP 
S A  
NOP 
S A  
s z  
J 
LA 
S A  
LA 
SA 
LA 
S A  
JNZ 
010003-X ERF 
16,014 
l6 iMAGi r  1 
l6 rFCMt r  1 
16918 
16vLAXv1 1 
16,ARGXp v 1 
16rLNAic 1 
16,SAX,, 1 
17 9 C H 2  65 
17, S 
18,LXY.I 1 
18rARGXv 9 2  
169s 
17, l r r  917 
18.15 
18.036 
18rBGIN 
18rS+2 
15918 
l 8 t L G T  
s 
17sGUAR3 9 9 010 
MODE 
18,LIC2 
18, LFC 2 
18,105+1 
18rARGX 
18,GWVl 
16, LBC23 
18, 10s 
* x  
100 
L R  IO 
L B C Z A  
L B C 2 B  
L B C 2 D  
L B C 3  
L B C 3 A  
L B C 3 R  
L B C 4  
L B C 4 A  
S A  
L A  
A A  
S A  
S A  
E X  
sx 
W 
S A  
S A  
J 
J P  
J 
L A  
AA 
S A  
S A  
L A  
SA 
L A  
S A  
L A  
S A  
L A  
S A  
J 
L 4  
S A  
S b  
L A  
S A  
L A  
SA 
L A  
S A  
J N Z  
J 
J P  
J 
L A  
A A  
S A  
S A  
L A  
S A  
L A  
S A  
L A  
S A  
L A  
S A  
J 
S A  
sz  
L A  
S A  
L A  
S A  
L A  
S A  
JNL 
J 
J P  
J 
1 5 t R S F t t  5 
18 tGWV 11 
l 8 t  2 t t 01 6 
189 GWV A 
1 8 t N O P  
181105 
IO5+1 
2 t X R 2 2  
1 6 t T S X G 4 , 2  
1 7 9 T S I G 4  12,013 
1 ~ 4  
1 6 r L B C 2 )  
L C Z R + l  
1 8  P GWV 11 
1 8 9  17 
1 8 t G W V A  
1 5 t R R v  t 5  
1 8 , I O X l  
1 8 t X R I  
1 8  t X R C 2  
181 X B I  +1 
181 1ox 
1 8 r X B I + Z  
1 8 t J I C 2  
l R t X B I + 3  
L H i 2  
1 7 t G U A K l  t t 211 
M O D t + l  
1 R t L I C 3  
1 8  t I O 5 + 2  
1 8 t  L F C  3 
18  t I 0 5 + 3  
1 8 t A R G X  
1 8 , G W V Z  
16, L R C  3 4  
L C R 3  
16 v L B C  33 
L C 3 H + 1  
18, GWV 1 2  
1 8 9 1 7  
1 A t G W V R  
1 5 t R R l t ,  5 
1 8 * I O X l +  1 
1 8 t X R I  
1 8 t X R C 3  
1 8  t X R I + l  
1 8 , I r I X + l  
1 8 t X R I + 2  
1 8 t J I C 3  
1 8  t X B I  + 3  
1 7  ( G U A R 3  t t 1 1 2  
1 8 9 L I C 4  
1 8  9 I n 5 + C  
1 8 t L F C 4  
18, I r I 5 + 5  
1 8 , A R G X  
1 8 t G W V 3  
16 t L R C 4 4  
L C B 4  
l b r L O C . 4 3  
L C 4 8 + 1  
L B T 2  
M O D E + 2  
. J U M P  Tn BSR.  
E X  I O 5  
10 1 
L B C 4 B  
L R T 2  
XR I 
L B T 2 A  
COMP2 ' L A X  
LN A 
S A X  
, 
I 
I 
PB 1 
A F C M  
AM AG 
PTG 
PC 2 
L A  
A A  
S A  
SA 
L A  
S A  
L A  
S A  
L A  
S A  
L A  
SA 
N O P  
T N Z  
J 
L A  
J 
T N  Z 
J 
S N A  
L X  
N O P  
L A  
J P  
L N A  
OR 
S A  
T L E M  
R E S  
S N A  
La  
J 
J 
L A  
S Z  
S A  
S A  
SSL 
S A  
SA 
sa  
S A  
S A  
L 4  
F A  
S A  
S A  
S A  
L A  
L A  
L A  
S S L  
A A  
S A  
NOP 
N O P  
S A  
SSL 
J 
S A  
SA 
L A  
S A  
L A  
18, GWV 13 
18917 
18  , GWVC 
1 5 r R B 2 1 ~ 5  
18, I O X 1 + 2  
18, X B I  
18 * X R C 4  
1 8 , X R I  +1 
18, I O X + 2  
18, X B I  +2 
1 8 r J I C 4  
1 8  r X B I  + 3  
4 
T S I G A ,  2,011 
L B T 2 A  
1 8 , F L Z  
18 v 0 1033 0 0 - X E R F  
l r 4  
T S I G A v 2 ,  012 
COMP2 
1 8 r F L l  
18.0 1303 00- XERF 
3 r L X 6  
26, $ 9  3 
26, S+3 
26,s 
2 6 r S I G N  
2 6 r S r 3  
3,LXY 
L A X  
1 ~ 4  
O l 0 0 0 0 0 -  X E R F  
16~0.4 
1 6 r A M A G s  r 0 1  
16 ,AFCMs 9 0 1  
16918 
1 6 r A L A X v  901 
1 6 r A R G X v  9 1  
1 6 r A S A X s  9 0 1  
1 6 9 B R A R 4  , r 0 1  
1 6 r B R A R 3  p r O 1  
17, CH2 65 
17,s 
1 8 , L X Y . I  1 
l S v A R G X ,  r 2  
1 B r B R A R Z  9 9 0 1  
16, S 
1 7 , + l r r 3 1 7  
1 8 ~ 1 5  
18,036 
1 8 r P G I N  
18,S+2 
1 8 t P T G  
1 5 - 1 8  
s 
1 7 r G U A R 3 r , O l O  
1 7 r M O D E  
18, L O C  2 
18,105+1 
1 8 , L f C Z  
€OF T E S T  
. E R R  T E S T  
X 
102 
SA 
LA 
SA 
JNZ 
SA 
LA 
ANA 
SA 
PC2W LA 
SA 
E X  
sx 
W 
J 
P t 2 A  J P  
SA 
LA  
A A  
SA 
J 
PCZB S A  
LA 
A A  
S A  
LA  
SA 
LA 
SA 
LA  
SA 
L A  
SA 
J 
PC 3 S A  
S A  
LA 
SA 
LA 
SA 
LA  
SA 
JNZ 
SA 
LA 
ANA 
SA 
PC3W LA 
SA 
EX 
sx 
W 
J 
PC3A JP 
SA 
L A  
A A  
SA 
J 
PC38 SA 
LA 
A A  
SA 
L A  
SA 
18, I O 5  
18,ARGX 
1 8  9 GWV 1 
169PC2A 
15 rWEFv1  5 
18,GWVl’, 
18917 
18rGWVA 
189NOP 
18, I05+1 
I05 
21 XR22 
194 
1 6 r P C 2 R  
15,REW,, 5 
18tGWV14 
1 8 1 2 1 9  31 6 
18,GWVA 
PCZW 
15rWBc 9 5  
18rGWVlk 
1 8 ~ 1 7  
189GWVA 
181 10x1 
18 ,X IOP 
1 8 r X R C 2  
1 8 r X I 3 P + l  
18, IOX 
189 X I  OP+ 2 
1 8 , J O t Z  
18,XIOP+ 3 
PBT2 
1 7 r G U A R l , r 3 1 1  
171MODE+ 1 
1 8 t L F C 3  
18, I 0 5 + 2  
1 8 8  L OC 3 
18 ,105+3  
18, ARGX 
18pGWV2 
l 6 v P C 3 A  
1 5 r W E F l r  1 5  
18, GWV 1 5  
18917 
1 8 r G W V R  
181NOP 
181 I 0 5 + 3  
I 05+ 2 
29XR23  
194 
1 6 t P C 3 B  
15,REW19 1 5  
189GWV15 
1 8 r 2 r 1 0 1 6  
18,GWVB 
PC 3w 
15,WBl,r  5 
18rGWV 15 
18117 
18,GWVB 
18,10X1+ 1 
18,XIOP 
Y = O f  WORDS ( W )  
103 
P C 4  
PC4W 
PC 4 A  
P C 4 R  
PBTZ 
C D M P L  
A L A X  
A S  A X  
X I  O P  
BRARW 
B R A R A  
L A  
S A  
L A  
S A  
L A  
S A  
J 
SA 
SA 
L A  
S A  
L A  
S A  
L A  
JNZ 
S A  
L A  
ANA 
S A  
LA 
5 4  
sa  
E X  
sx 
H 
J 
JP 
S A  
L A  
S A  
J 
S A  
L A  
AA 
S A  
L A  
S A  
L A  
S A  
L A  
SA 
L A  
S A  
J 
L X  
NOP 
L A  
J P  
L N A  
OR 
S A  
T L E M  
J 
R E S  
T N Z  
J 
L A  
S V A  
L X  
N O P  
L X  
J P  
A A  
18 r XRC 3 
181 X I  D P +  I 
18, I O X + 1  
1 8 r X  I O P +  2 
1 8 r J O C 3  , 
1 8 r X I O P + 3  
1 7 r G U A R 3  r ,012 
17 9 HOOE* 2 
1 8 r L F C 4  
181 I 0 5 + Q  
1 8 r L O C 4  
1 8 s  I O 5 + 5  
1 8 r A R G X  
18, GWV3 
l b r P C 4 A  
1 5 r W E F 2 r  r5 
1 8 r G W V 1 5  
18.17 
1 8 r G W V C  
l 8 r N O P  
1 9 r I 0 5 + 5  
105+4 
Z r X R 2 4  
P B T 2  
1 * 4  
1 6 r P C 4 B  
1 5 r R E W 2 1  9 5  
1 8  r GHV 15 
1892. 01 6 
18 r GWVC 
PC4W 
1 5 r W B 2 r r  5 
l B r G W V 1 5  
1 8 r G W V C  
18, I O X 1 +  2 
1 8 r X R C 4  
1 8 r X I O P + 1  
1 8 r I O X + Z  
18 r XI;IP+ 2 
189 J O C 4  
1 8 r X I O P t  3 
s+ 1 
3 r t X 6  
l a r  17 
i a , x I w  
26rS.3 
269 S + 3  
25.26 
2 5 r S I G N  
2 6 r S s 3  
3 , L X Y  
A L A X  
4 
T S I G A r  21 9013 
BRARW 
18rFL3 
1890 1 0 0 3 0 0 - X E R F  
3 I B R A R C  
18,013 
1 8 , B R A R 3 + 1  
104 
BRARB 
B R A R C  
LX Y 
LX 6 
S I G N  
W R T X 5  
P C I E  
RCRDF 
PCIEA 
PCIEB 
SGN 
N U M  
NUKK 
FULL 
S Y  1 8 ~ 1 7  
OK 17,SfGN 
S A  18,013 
J M G I  3,BRARWt 1 
-1,O 
J 1,4 
+o,o 
+1,0 
+ ~ 4 0 0 ~ 0 0 0 0 3 0 0 J  
+ J  
J 
R E S  
s x  
NOP 
LA 
A A  
S A  
LA 
LX 
5 4  
S A  
SA 
S A  
D \ L  
S A  
NOP 
sz 
J M G  I 
sz 
sz 
sz 
TNL 
J 
LA 
S P  
L A  
A H  
LX 
L H J  
SA 
LA 
J Z  
J 
TNE 
J 
L A  
sz 
TP 
LA 
LMJ 
TUE 
L M  
FA 
AND 
S A  
L A  
S A  
J 
J M G  I 
J 
LM 
FA 
AND 
PC IE 
P C I E A  
2 0  
3 r P C I E A +  1 . 9  1 
0 1 4 , P t I E A + l ,  , 1 
014,+1, ,016 
014,  R A R t  1 
0 1 4 r 0 9  3 
3 9 M l P 1 9  
014,SGN, 0 9 1  
014,  MUM, 0 9 1  
014,  ALF, 0, 1 
014,FULL ,O, 1 
0 1 4 ~ 1 8  
014, TCB 
RCRDF 9 3 
31 6-2 
CNO 
WNO 
FLDYO 
11 t D R  
N 
R A R  
0 1 5 t N  
0 1 5  t N+ 1 
015 ,  M l M l  
015,N 
015,N 
11,N 
015, K 
0 1 5 ,  FULL 
015 ,  TREY 
015,  TWO 
SKP 
ALF 
0 2 3  
014 
0141 F I L L  
0239 NEGS 
3,CIRb 
0 14, F I L L  
014wCH256 
315,MAS< 1 
0 1 6 ,  I N P  
914,NUM< 
01 4 t UPDl 
UPD 
1 1, NUMl 
NUMl 
0 1 4 , F I L L  
0141 CH25 6 
Ol5,MAS< 1 
105 
NUMl 
AL F 
A L F l  
AL F 2  
ALFK 
UP D 
U P D l  
SK P 
RA R 
DR 
SA 
L 4  
s a  
L A  
sz 
Dl 
SA 
SA 
La 
L a  
LX 
NOP 
LMJ 
J 
LA 
FA 
AND 
SA 
L 4  
s a  
L a  
sz 
SA 
SA 
DI 
L a  
A A  
S A  
1- A 
- M J  
J 
JMG I 
A A  
TG 
L a  
L a  
sa 
TZ 
L A  
A A  
H J  
J 
s a  
LA 
A A  
SA 
S A  
S A  
SA 
J 
L A  
SZ 
A A  
01 
A A  
S 4  
sa 
J 
J 
sx 
sx 
L X  
NOP 
J W G I  
0169  I N P  
0 1 4  9 NUM< 
0 1 4 r U P D l  
315,  I N P  
014,TBLs 11 
0 1 4 9  WRD 
015,  IMP 
O15rWRD 
1 9 0 1 5 r  r l  
014 
0 2 3 r C T B L + 9 3 r l  
3 r C l R S  
014, F I L L  
0 1 4 r C H Z 5 6  
015rMAS< 1 
0169 I N P  
014, ALF( 
0 1 4  9 UPDl  
0169 I V P  
UPD 
01 5 
015 ,ATRL111  
O15,k'RD 
016, I V P  
0229 WRD 
0 2 2 ~ C T B L t r 0 1 6  
0 2 2 9  ALF2 9 ,  Q 1  
023,D 
3iCIRS 
UP0 
11 r ALF 1 
3 1 7 r C Y 9  
017,ONE 
317, S I X  
017,ZRO 
01 7 9  C Y 0  
0 1 7  
UP01  
O17,HNO 
017, O N E  
017 ,  WNO 
015,  SGN 
0 1 5 r O Y E  
015,  SGN, 0 9 1  
015rNUMr 0 9 1  
0 1 5 r A L F v  0.1 
O l S r F U L L  , O i l  
015,C'YO 
0 1 5 r V +  1 
0 1 4 1  S I X  
0149 WYO 
014. WMO 
315rCYO 
P C I E R  
F I L L  
PCIES 
014 
1,DRXl 
l l,DRX,, 01 
1, FLDHO 
l r D K l  
S I X  L CNO 
106 
DR 1 
DR X 
T C  t3 
D R X l  
Cl R %  
C I  RX 
C I R l  
CTBL 
L A  
J 14 
LX 
LA 
L A  
L A  
AX 
LA 
4NA 
S A  
SA 
SA 
SA 
L a  
sz 
D \ L  
S4 
LA 
D i L  
S I  
0 IC 
S A  
LA 
D 5 L  
S h  
S ?  
S X  
LY 
S L  
J 
+ J  
+ 3  
s x  
s x  
LX 
SZ 
sz 
sz 
J 
SL 
E X  
LX 
S L  
Or? 
S A  
L X  
V U P  
J 
DSL 
DSL 
DSL 
DSL 
DS L 
DSL 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
014 ,  TOR 
0149 URX+ 1 
1 v M l P 1 7  
0 1 5 1 3 , 4  
015pTEM3 1 
015 ,1 ,4  
015, TEMP 2 
0 1 5 ~ 2 9 4  
0 1 5 q T E M J 3  
4, lREY 
0 1 4 1  T C H  
0149 ONE 
014, TCt3 
CI141TEM3 1 
015 
014, 32  
0 1 4 t N  
016,TEM’2 
017 
3 1 6 9 3 2  
017,TEM’2 
3 1 7  
3 1 6 1  3 1 5  
017, TEY’ 1 
014, TEM3 3 
3 1 5  
3 1 4 ,  3 4  
3141 K 
015,TEM33 
1,FLOVO 
1 , O R X l  
N 
DRX 
11 , C I R X +  1 
3 ,C IRXtv  31  
11 ,C?1O 
3 2 4  
CIRl, 11 
ll1WYO 
0 2 5  
0 2 4 ,  RCRIF  9 11 
0 2 5 r K C R 3 F ~  11 
l l r C I R X t 1  
,32396 
023 .12  
1323.24 
0231 35  
0 2 3 1  3 6  
3 
0 
0 
0 
0 
0 
0 
0 
’3 
0 
3 2 3 ,  i a  
107 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ J 7 4  
+ 360 
+ 0 
+ 3 
+ 0 
+ 0 
+ 0 
+ 3 
+ 0 
+ 053 
+ 054 
+ 0 43 
+ 0 
+ 0 
+ 0 
+ 9 
+ 0 
+;5 
+ ,33 
+ 134 
+ 3 
+ 0 
+ 3 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 3 1 3  
+ 014 
+ 3 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ 0 
+ ~ 6 1  
+ ~ 6 2  
+ ~ 6 3  
+ j64 
+ j65 
+566 
+1J67 
+ 170 
+ j71 
+ 0 
+ 04 1 
+ 042 
+ 04 3 
+ J73 
+ J 2 1  
108 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ J 2 2  
+ , 2 3  
+ 124 
+ ) 2 5  
+ J 2 6  
+ 127 
+ 133 
+ 131 
+ 
t 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
SI x t 
NE G S  + 
T B L  + 1  
+13 
+1)) 
+ 1 J 0 3  
044 
045 
046 
047 
053 
05 1 
0 
9 
10 
1 
2 
3 
4 
5 
6 
7 
8 
9 
C O N S T A N T  5 
6 
349 
+lo30 i 
+ 1333 : 0 
+ 1335’01) 
+lodo  !300 
+ l o 3 0  it003 
+ 1300~’00300 
+133 
+ 1000’390 
+ 1 3 30 ll000 3 
A T B L  + 1  
+ l o a 0  J 
E R A S A B L E  S 
F L D N O  + 1 
T E M P 1  + 7 
T E M P 2  + 1 
T E M P 3  + J 
K + 3 
N R E S  2 
C Y 0  + 1 
WYO + 5 
I V P  + , 
WRD + 
S H I F T  + r) 
TEMP R r S  2 
M l M l  -l,-l 
M l P Z  -1,3 
M A S K 1  + 000077 7 7  7 1  777 
M l P 1 9  + - 1 9 1 9  
M l P 1 7  -1917 
Q X T R L  + J 
R t S  b / 2 * 2 + 2 -  d 
E N D  MYST IC 
109 
